Best 

Available 

Copy 


AD-774  026 


SELECTED  MATERIAL  FROM  SOVIET 
TECHNICAL  LITERATURE,  OCTOBER,  1973 

St  ua  rt  G .  H i bbc  n 

Informatics,  Incorporated 


Prepared  for: 

Air  Force  Office  of  Scientific  Research 
Advanced  Research  Projects  Agency 

13  December  1973 


DISTRIBUTED  BY: 


ItoUMil  TnIM  MMWIiN  Stnki 
U.  $.  KnWTMENT  Of  COMMERCE 

S2S5  Port  Royal  Road.  SpriaifMd  Va.  22151 


V 


9 


unclassiiii-:d_ 


REPORT  DOCUMENTATIOH  PAGE 

READ  I^STKUCTIO^S 

REPOHE  CCM.1l’I.FTINO  FORM 

■  “idW'-m-  74-  0077  ' 

k  RCCiPikNT't  CaT  ALOO  NUMUER 

«.  title  fantf  MUIIm) 

Selected  Material  from  Soviet  Technical 
Literature,  October,  1973 

1.  type  OP  REPORT  i  RERIOO  COVERED 

Scientific  .  .  .  Interim 
October,  1973 

•  .  PERPORMINO  oro.  report  number 

7.  AUTNOR^O 

Stuart  G.  Hibben 

•.  Contract  or  oranT  NUMBERftj 

F44620-72-C-0053 

•  .  PCRroNMINO  OROANII  ATION  NAME  AND  ADORtSt 

Informatics  Inc. 

6000  Executive  Boulevard 

Rockville,  Mary.and  20852 

16.  PROORAM  ELEMENT,  project,  TAIK 
AREA  A  »ORK  UNIT  NUMBCRS 

ARPA  Order  No.  6122-4 
Program  Code  No.  62701E3I- 

M.  CONTROLLINO  orriCC  NAME  AnO  AOOREtS 

Air  Force  Office  of  Scientific  Research 

ATTN:  NPG 

MOO  Wilson  Dlvd.,  Arlington,  Va.  22209 

It.  REPORT  OATS 

December  13.  1973 

11.  number  op  p*OC1 

_ 

U.  WONITORInO  AOEnCV  name  •  AOORCtSfll  tfiri*Mnl  I>MI  CMiN*llln4  Ollltt) 

II.  security  CLASS.  r*l  (M( 

UNCLASSIFIED 

ISA.,  declassipication/oownoraoino 
SCNEOULE 

U.  OlfttRISUTlON  ITATCUtNT  Ihit 

Approved  for  public  release;  distribution  unlimited. 

17.  DISTRISUTION  statement  (*l  AAflfArl  «nrtM4  Ni  Sl*«k  J*.  H  tflllMtni  Htm  R*p»ftJ 

supplcmcntarv  notes 

Tech.  Other 

l».  key  words  (C^nilnu*  fi  tlW*  II  n*t*»*mrr  •n4  Idfulllf  kr  *»♦«*  njmb*i) 

High  Power  Lasers 

Explosive  Effects 

Geosciences 

Particle  Beams 

Material  Sciences 

to.  ABS1  RACT  (Ceniinu*  cn  ,«.»*•  ilJ*  II  n*t*»**fr  •"<  Hmnlllf  »r  W*tk  numbtt) 

\ 

Thif  report  includes  abstracts  and  bibliographical  lists  on  contractual 
subjects  that  were  completed  in  October,  1973.  The  major  topics  are: 
laser  technology,  effects  oi'  strong  explosions,  geosciences,  particle  beams, 
and  material  sciences.  A  section  on  items  of  miscellaneous  interest  is 
included  as  an  optional  topic;  material  on  geomagnetic  pulsations  is  to  be 
abstracted  in  a  separate  report. 

(Continued) 

10 


DD 


I  JAN  7) 


1473 


EDITION  or  I  NOV  «t  IS  OBSOLCTE 


UNCLASSIFIED 


SCCUNITY  CljASSiriCATION  Or  THIS  PACE  fUTifn  X)»l»  Cntw>»rfJ 


tfCUfITV  CL*S|iriCATIOM  Or  TwH  Df  lo/wQ 


20.  Abs^riict  (Continued) 

Later  coverage  It  generally  limited  to  high  power  effectt;  all 
current  material  it  routinely  entered  In  the  quarterly  later 
bibllographlet. 

An  index  identifying  tource  abbrevlatlont  and  a  flrat-author  Index  to  the 
abttracta  are  appended. 


I 


“SWI^IIIM  is  ”  ''"■'  '*«  19012  (71,). 

^  tavlor 

Tw^nkal  InJofmiiiofi  Office 


SELECTED  MATERIAL 
FROM 

SOVIET  TECHNICAL  LITERATURE 

Octobtr  1973 


Spuntforcd  by 

Advanced  Rceearch  Projects  Agency 
December  13,  1973 

ARPA  Order  No.  1622>4 


D  D  Cv 

njr.'’ 'srafzizff 

ra  18  wp 


AltPA  Order  No.  1622>4 
ProRr.im  Co«Je  No.  627ntr3FIO 
N.iio-  of  CoMir.ii'lor 

lllfol  MI.Kl.  IL  IlM', 

lllri  liti-  IVilo  ol  I'tKtli.K  t 
J.imury  I,  l<>7t 
Coiilriicl  Dnir' 

tX'Crniiser  31,  I‘»73 
7  ninini  of  Coniraci:  $343,3fi3 


Contract  No.  F44830.;2.C-0053,  POOOOl 
IMncipai  InvetiiKaktr! 

Siii.irt  (X  HiMteii 
l«  l  (  HM|  7/(t.3)iM)  Of 
(3tii,/y».:sr.o 

hORrsini  Manaitcn 
KI.iih  l.lcMioid 
Teh  (301)  770.3000 
.^Ikhi  Title  of  Work: 

"Soviet  Teclaiical  Sclecdona" 


Thii  rcHirch  wm  wpported  by  Uw  Advanced  ReMarch  Projects  Aitency  of  t>«  (kpartment  of  OtfcMC  a«i 
was  monitored  by  the  Air  Force  Office  of  Scientific  Reaearch  under  Ccntract  No.  (4462(3.72-0.0053.  The 
ptbllcadon  of  this  report  does  not  conidtnic  approval  by  any  government  organiTation  or  Informadcs  Inc. 
of  the  Inferences,  nrH)lm;s,  and  cortcluslooi  contained  herein.  It  Is  ivtMiihed  solely  for  the  exchange  and 
tdmuladcn  oi  Ideas. 


informatics  inc, 


Systems  antt  f-Mv  Company 
6000  Fxecotive  O.xih'vatd 
ROCkvine  Miiryl.ifHl  .'*0057 
(3011  770-3000  fete,  89  571 


Approved  for  public  release;  distribution  unlirutcd 


TABLE  OF  CONTENTS 


1.  I.Aker  'iuchnulti^y 

A.  Abktracu .  1 

U.  Recent  Selcctiuns .  15 

2.  Effects  of  Strung  Explosions 

A.  Recent  Selections .  18 

3.  Geosciences 

A.  Abstracts .  22 

B.  Recent  Selections .  42 

4.  Particle  Beams 

A.  Abstracts .  44 

B.  Recent  Selections .  52 

5.  ^faterial  Science 

/  .  Abstracts .  54 

IV.  Hri'rnt  .S«>l<M't  ions .  lOfi 

ii.  Ml  fM  !•  I  l.i  iHM  ins  liiti’i’i'sl 

A.  Abstracts .  125 

B.  Recent  Selections  .  . .  130 

7.  List  of  Source  Abbreviations .  135 

8.  Author  Index  to  Abstracts.  . .  141 


-ii- 


I .  Laicr  Technology 


A.  Abstract « 


Savrantkiy,  V.  V.,  and  A.  A.  Samokhin 
Lafcr  heating  of  a  tubular  target.  DAN 
SSSR,  V.  210,  no.  5,  1973.  1053-1055. 


The  authors  an.nlyr.e  the  dynamics  of  a  laser  plasma  confined 
in  a  cylindrical  volume,  for  the  case  in  whieh  plasma  heatin;;  causes 
.ippreciable  vaporiz.-ition  of  the  interior  walls.  Tests  were  done  using  a 
3-10  cm  long  glass  tube  of  ID*  0.16*0.18  cm,  with  one  e.td  sealed  off. 

Plasma  was  generated  by  a  free-running  Nd  glass  laser,  focused  at  f  *  7  cm 
to  a  point  inside  the  tube's  open  end,  and  triggered  by  a  giant  pulse  from 
a  second  Nd  laser  whose  beam  was  angled  70°  to  the  main  beam  and  focused 
slightly  in  front  of  the  open  end.  Tests  were  done  at  room  ambient  conditions. 


High  speed  photos  show  that  plasma  generated  at  the  open  end 
rapidly  propagates  inward,  <'  unionised  gas  before  it  After  several 

oscillations  in  the  tube  for  SO  -100  ps  a  statiun.iry  plasma  column  is 
established  which  is  stable  during  the  remaining  excitation  period  of  about 
1.3  milliseconds.  'I'lie  degree  of  c  ompression  was  found  to  increase  with  pulse 
energy  a«  well  us  with  reU.M-lion  in  lube  length:  for  example  al.f=  5  cm  and 
.1  'miij  l.i:iec  nileni.il  |M'eSHui'<'  p  rtMches  sevi’r.il  hundred  atmospheres. 


Maximum  temperature  T  of  the  plasma  column  was  deduced  from 

Oc 

given  parameters  to  be  in  the  range  of  10  deg.  K,  confined  to  a  narrow  axial 
region;  this  was  based  on  the  experimental  evidence  that  the  plasma  remains 
relatively  transparent  to  the  laser  radiation  throughout.  The  latter 
phenomenon  distinguishes  the  present  configuration  from  the  case  of  a  plane 
target  or  a  target  inside  a  capillary,  where  shielding  by  vapor  products  begins 
shortly  after  the  beam  is  applied. 


Wall  heating  from  plasma  ladiation  was  determined  to  reach  the 
order  of  Tj  =  3x10  deg.  K,  causing  vaporisation  and  ionir.ation  of  wall  material 


The  cncruy  thus  expanded  by  the  column  was  found  by  the  product  of  heated 
pla>inui  volume  (6x10  ^cm^),  thermal  capacity  e  -  2j/cm^xde,t.  and  Tj, 

{iivinj;  a  fif:urc  ot  ibj  in  the  riled  case.  Raising:  h*  laiicr  energy  appeara 
to  cause  a  nearly  square -law  increase  in  pressure  and  an  almost  linear  rise 
in  plasma  peak  temperature;  however  this  conclusion  is  based  on  a  rather 
narrow  input  energy  range  of  280-430  j.  and  should  be  checked  further. 


Gulyaycva,  A.  S.  .  M.  A.  Gurevich.  L  A. 

Zhukova.  N.  M.  Klimova.  B.  A.  Krasyuk, 
and  V.  N.  Maslov.  Structural  changes  in 
gallium  arhttiide  caused  by  laser  radiation. 

FiKhOM,  no,  3,  1973,  17-21. 

Structural  effects  of  laser  radiation  on  n-GaAs  single  crystals 

arc  described.  Tc-doped  plane -parallel  specimens  were  used  with  laser 

pulses  incident  on  the  (ill)  surface,  while  structural  variation  was  studied 

on  the  (111)  surface.  Irradiation  was  by  an  Nd  glass  lancr  at  1.  06  p, 

developing  single  pulses  of  10  j  at  500  ps  which  gave  an  incident  flux  density 
5  2 

of'^'BxlO  w/cm  ;  spccimciis  were  placed  about  11  cm  from  'he  focus  lens 
(f  =  25  cm). 


Comparative  results  w»:re  an.alyzed  from  r.'ietallographic, 
electron  microscope  .and  elect  ronogr  iphtc  obscrv.ations.  Test  faces  were 
first  ground  and  polished,  then  recorded  by  the  three  methods  before  and 
after  laser  exposure.  Fig.  1  is  an  example  of  results  from  a  single  pulse 
exposure.  In  analysis  of  the  laser  effects  the  authors  assume  a  polished 
surface  structure  initially  comprising  in  order  an  amorphous  surface  layer, 
a  disordered-crystal  layer  and  an  oriented  crystal  layer,  totalling ~  1C  p ; 
a  layer  of  deformation,  ^l00p;and  the  undisturbed  matrix. 
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Fi^.  1.  Deformation  itructure  of  GaAa  ai’rface 
layer  before  (left)  uid  after  (right)  laacr  expoeure 

a>  metallographiC|X200;  b>  electroi.  microscope, 
x6000;  c-  tilectronographic,  L  *  250  m  n,  75  kv. 


Results  VAry  ns  a  function  of  nverape  incident  flux  are)  of 
repeat  exposure  ns  well  as  on  the  crystal  structural  state.  A  portion  of 
the  polished  surface  evaporates;  at  deeper  levels  the  radi.ition  damape 
structure  (twinninp,  cracks  and  dislocations)  is  concentrated  in  the 
fleformntion  layer.  Cracks  and  twinninp  decreased  with  depth,  and 
(lisappeared  while  a  few  ilis locations  remained;  at  tieplhs  beyond  100  p 
the  crystal  was  apparently  unaffected  by  laser  radiation. 


Gurevich,  G.  L,  Theory  of  thin  filn^ 
destruction  hy  laser  radiation.  FiKhOM, 
no.  3,  1973,  5-11. 


A  theoretical  flip  ti*«si»  n  of  the  destruction  process  is  given 
for  laser  drilling  of  thin  films.  The  assumed  model  is  that  of  Fip.  1,  in 
which  Z)  is  on  the  order  of  h  so  that  the  temperature  at  any  point  in  the  film 


Fig.  1.  Laser  drilling  of  thin  film. 

transition  region  can  be  assumed  the  same.  Identifying  V  as  a  magnitude  on  the 
order  of  sonic  velocity,  T  =  temperature  at  the  destruction  point,  and  T*  = 

.T  constant  of  .atomic  bond  energy  in  the  film,  the  author  expresses  hole 
growth  rate  by 
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II  W.  UHH.M.U.I  II, ai  r.i.hal  h.-at  Iranifcr  from  ilw  hulo  pt-riphery  is 

m  plipihlf,  hence  for  beam  rarliua  V  we  have 


(2) 


With  this  model  the  author  obiains  solutions  lor  s(t)  and  T  (s.t)  for  both 
free-running;  and  c-w  lase,-  .  .,ses.  Final  expressions  relate  hole  site  to  film 
and  substrata  parameters  as  well  as  laser  characteristicc. 


Goncharov.  V.  K.  .  1..  Ya.  Min'ko,  Ye.  S, 
Tyunina,  and  A.  N,  Chumakov.  Experimental 
study  of  optical  pi  «i,>crties  of  an  erosion  laser 
plasma  in  the  interaction  tone.  IN:  Sbornik. 
Kvantovaya  elekironika,  no.  1(13),  1973.  56-62 


An  (»pti<  al  investiRation  was  tomim  led  of  llu  surf.,,  e  layer 
pl.i.soi.,  l..|•lo.■.i  |,y  irradiation  of  metals  ..I  .,  flioc  .le.isily  „p  to  6x10^’  w/cm‘ 

An  Nd  rI.ihs  laser  with  an  enerRy  150  joules  and  pulse  durational  psec  was  used 
in  the  experimcnl,  with  radial itni  focused  on  the  end  of  a  thin  brass  wire 
(d  =1.3  mm)  by  a  lens  of  f  =  100  mm,  to  obtain  a  focused  spot  of  2.4  mm. 
Exposure  was  done  both  with  an  open  wire  and  with  a  quavlt  tube  around  it 
for  confining  plasma  scattering  (Fig.  I). 


Fig.  1.  I.ascr  focusing:  (a)  wire  without 
lube  and  (b)  wire  in  quarts  tube. 
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Plaimn  flare  npcctra  were  recorded  by  ISP-30  and  ISP-51 
8pcctro)>raphR  aloni;  the  flare  and  perpendicular  to  it  at  different  diitancei 
from  the  ba«c  (origin)  (Kip.  2).  A  unique  luminescence  character  was 


Fig.  2.  Spectra  of  a  laser  plasma  flare, 
a,  c,  d  -  linear  spectra;  b  -  lateral  spectrum 


observed  of  a  dense  background  and  spectral  lines  in  the  surface  layer  region 
It  18  shown  that  the  c-w  radiation  reaches  its  maximuivi  intensity  at  a  height 
of  0.8-0.  9  mm  above  the  disintegrating  surface.  The  transparency  of  the 
plasma  was  studied  by  the  optical  scheme  shown  in  Kig.  3  The  crusicn 
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Fig.  3.  Optical  ichfiiu!  for  determining 
tram  mil  tiuii  i-  ■•.‘ffijiv'.ni 

1“  flara;  2-  target;  3-  lena;  4-  mirror: 
5-  icreen;  6-  spectrograph  silt. 


plasma  flare  over  the  surface  layer  up  to  a  2  mm  region  was  found  to  be 


Temperature  disirioution  was  also  meaaurei  along  the  flare 
over  the  surface  layer  (0.3*2  mm)  (Fig.  4).  The  increcse  in  temperature 


Fig.  4.  Temperature  variation  along 
plasma  flare. 


(1)  with  quartr.  tube  (2)  without  quarts 


is  connected  with  the  heating  of  the  flare  by  laser  radiation  in  the  process 
of  gas  dynamic  motion.  Experimental  results  showed  that  in  the  lower 
range  of  gas  dynamic  action,  a  significant  shielding  takes  place  of  the 
evaporation  surface  from  laser  radiation  interaction,  owing  to  absorption  by 
destruction  products  over  the  surface. 


Volod'kina,  V.  L.  .  K.  I.  Krylov.  M.  P. 

Libenson.  and  V.  T.  Prokopenko.  Heating 
an  oxidizing  metal  by  CO^  laser  radiation. 

DANSSSR.  V.  210,  no.  I,  1973,  66-69. 

Results  ar«!  »lescribed  of  variations  in  reflection  of  powerful 
10.6  p  radiation  from  a  met  •*.  general  physical  and  mathematical 
models  are  considered  of  the  metal  heating  process  by  this  radiation  in 
the  presence  of  oxygen.  Experiments  were  conducted  with  chromium  and 

ahiminun  film  of  thickness  0.  5-1.0  p.  deposited  on  a  dielectric  substrate. 

# 

It.idj.itiiin  w.is  l»y  .1  '’0  w  r,t) ,  l.iser  w*tli  a  NaCI  lens  nf  f  -  tO  mm  Incident 
.iikI  r.  tie.  I.  fl  r.i.li.iimn  trom  ilic  Hp«M  imen  met;*lli«  lilms  were  re»  orded  by 
H  l«nv-inertia  pie/o  detector  .md  an  oscillograpit.  Tig.  I  sluiws  the  oscillogram 
of  power  absorption  in  a  i  hromium  film.  1  he  curve  breako  at  the  point 
which  corresponds  to  the  moment  of  film  destruction. 


Fig.  1.  Change  in  time  of  absorption  power 
A  of  chromium  film  at  X  *  10.6  p  and  radiation 
density  2  570  w/cm2,  focused  to  a  spot  radius  • 
I  mm. 
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A  typical  nonlinear  relationship  of  the  destruction  time 
t*  of  a  metallic  film  as  a  function  of  radiation  density  is  I'hown  in  Fig.  2. 


Fig.  2.  Dc.struction  time  t*  of  chromium  film  of 
I  hickness  I  mm,  on  a  glass  substrate,  as  a  Junction 
of  flux  density  =  I  mm. 


Detailed  qualitative  and  quantitative  analyses  are  outlined  on  the  process  of 
metal  heating.  It  is  noted  that  the  oxidation  reaction  accelerates  the 
heating  process  in  two  ways;  1)  due  to  its  exothermicity,  and  2)  due  to  the 
increase  of  absorption  power  of  oxidizable  metals. 


Sultanov,  M.  A.,  and  V.  A.  Ageyev. 

Investigating  the  destruction  of  polymeric 
films  due  to  laser  radiation.  DAN  Tad  SSR, 

V.  16.  no.  4.  19  73,  25-28. 

r.n  experimental  study  is  described  on  the  action  of  an 
unfocused  laser  beam  oxi  the  film  surface  of  non -oriented  polystyrene, 
polyethylene,  dacron  (lavsan),  polypropylene,  teflon,  kapron,  and  copolymer 
styrene  with  a-  methylstyrene.  Experiments  were  conducted  with  an  Nd 
glass  laser  having  rod  dimensions  =  12  x  140  mm  in  a  free-running  regime 
with  energy»5  joules  and  pulse  duration  of  1.4x10  ^  sec.  The  following 
were  observed: 
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I  .  The  surface  and  internal  destruction. 

Z.  The  destruction  character  of  polymers 
according  to  types  and  material  structure. 

3.  The  destruction  of  polymers  with  crystallic 
structures. 

*1.  The  destruction  of  polymeric  films  as  a  function 
of  the  reflecting  power  of  their  substrate. 

Microphotographs  were  taken  of  the  damaged  areas;  four 
examples  arc  given.  It  was  seen  that  the  type  of  incident  flux  plays  an 
important  part  on  both  surface  an  internal  destruction  of  polymer  films 
during  the  interaction  of  laser  radiation.  Based  on  this  observation,  the 
authors  suggest  probable  processes  which  take  place  in  high*  molecular 
coin,/.,  id"  under  laser  irradiation. 


Sinitsyn,  A.  P.  .  V.  A.  Krivilev,  Yu.  V. 

Si<lorin,  an<l  V.  A.  Upndyshcv.  Si rtrsses 
in  .H  rial  rcsulline  from  electromagnclic 
ratliation.  PM,  v.  9,  no.  5,  1973,  I09-114. 

The  article  gives  a  theoretical  and  experi.ncntal  study  on  the 

dynamic  action  of  heat  flux  on  rods.  Expressions  are  derived  for  pulsed 

force,  lateral  deflection  of  rods  due  to  oscillations,  and  bending  stress. 

An  experiment  was  conducted  with  /f-type  double-hinged  ST -3  steel  frame 

of  dimensions;  support  height  h  =  327  mm,  span  I  =  395  mm,  width  of 

°  2 

the  support  and  crossbar  b  =  24  mm,  and  cross-section  3x24  mm  (Fig.  1). 
The  thermal  source  used  was  a  GLS-1  pulsed  Nd  glass  laser  of  dimensions 
15x260  mm.  Pulse  waveform  is  shown  in  Fig.  2.  It  w.as  noted  that  laser 
radiation  gave  rise  to  oscillations  in  the  frame,  the  amplitude  of  which 
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Fig.  1.  Oscillation  amplitude  Fig.  2.  Laser  pulse  form, 

as  a  f  ’  tion  of  heat  flux  density. 

depended  on  the  intensity  of  the  heat  flux.  Fig.  I  shovrs  the  calculated  and 

experimental  values  of  amplitude  of  stress  oscillations  at  the  center  of 

crossbar  span,  as  a  function  of  flux  density.  Calculated  and  experimental 

values  are  in  good  agreement.  It  was  seen  from  the  experiments  that 

oscillations  occur  in  the  frame  at  laser  radiations  with  wave  length  X  r  1.06  p 

_3 

and  pulse  duration  r  =  2.  5x10  sec. 

Experiments  were  also  conducted  with  optically  transparent 

bodies  of  a  polymethylmethacrylate  specimen  and  consisting  of  a  simple  hinge 

2 

supported  rectangular  beam  of  cross  “Section  19x39  mm  and  span  390  mm. 
General  conclusions  are  drawn  for  the  conditions  resulting  in  internal  heat 
stress  and  oscillation  in  laser -heated  rods  with  this  type  of  suspension. 


Buravl'ov,  Yu,  M.  ,  B.  P.  Nadcehda.  and 
I.  O.  Novokh.ils 'kiy.  Certain  characlcristics 
of  the  effect  of  focused  lager  radiation  [on 
materials] .  IN:  Fiz.  tverdogo  tela.  Res. 
mezhved.  temal.  nauch-tekhn.  sb.  ,  no.  I, 

1972.  87-90.  (RZhMetallurgiya,  6/73, 
no.  6I86J)  (Translation) 

Studies  were  made  on  laser  erosion  characteristics  of  23 
pure  metals  as  functions  of  their  melting  point  and  thermal  conductivity, 
at  varying  laser  pulse  wr’M.s  The  melting  points  of  the  tested  metals 
covered  She  range  from  30  lo  3380*^.  Tests  were  dune  with  a  K-3M  laser 
having  .a  peak  pulse  eiu*rgy  »)f  I.  5  j  at  a  3 --5  ms  pulse,  a  1200  mf  capacitor 
bank,  and  2  kv  voltage.  I'rosion  was  determined  by  weighing  specimens 
before  and  after  irradiation:  erosion  level  was  taken  to  be  the  average  effect  of 
ten  piilsi'.s  (III  .1  giv<’n  spot  inicn. 

It  was  found  that  erosion  depends  equ<illy  on  melting  point 
and  thermal  conductivity.  Taking  specimens  in  the  direction  of  increased 
m.  p.  ,  erosion  increases  starling  with  Ga  up  lo  Pb,  then  decreases  to  Zn, 
after  which  it  remains  practically  constant  regardless  of  m.  p.  ,  as  in  the 
case  of  Cu  and  W.  In  the  low  m,  p.  metals  (Ga,  In,  Sn  etc.),  craters  of 
0.  5-0,6  mm  diameter  were  formed;  for  the  higher  m.  p.  metals  this 
duner.sion  was  0.  2-0.3  mm.  The  results  are  discussed  with  respect  to  use 
of  lasers  for  local  spectral  analysis  of  metals  and  alloys. 
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Rudakov,  L.  I.  Instability  and  scattering 
of  light  in  a  diverging  multi-element  plasma. 
ZhETF  P.  V.  17,  no.  7.  1973.  382-385. 


*rhc  .luthor  discusses  one  possible  cause  of  plasma  corona 
fo(>pin);  dre  to  a  laser  beam,  when  the  plasma  consists  of  two  or  more  kinds 
of  ions  with  different  Ze/M,  e.  g.  a  thermonuclear  deuterium-tritium  plasma. 
Owing  to  the  uneven  acceleration  of  ions  by  the  ambipolar  electric  field  of  the 
corona,  the  frictional  force  of  ions  in  the  rarefied  corona  region  does  not 
equalize  th<‘  velocity,  i.e.  light-r  ions  move  faster  and  a  dual-flow  motion 
is  created  which  gives  rise  to  an  unstable  condition.  The  electric  field 
and  corona  density  fluctuate  with  a  charactcri.>tic  scale  of  approximately  Debye 
ion  radius.  Ion  scattering  in  turbulent  electric  fields  results  in  effective 
friction  between  elements,  and  part  of  the  work  of  the  ambipolar  electric 
field  goes  into  ion  heating. 

On  this  basis  the  author  derives  equations  cf  turbulent  heating.  The 
scattering  depth  of  a  lancr  bearri  in  these  fluctuations  is  estimated.  The 
depth  is  seen  to  depend  on  optical  frequency,  electron  temperature  and 
plasma  ions.  An  Nd-glass  laser  propagating  through  the  corona  with  To  = 

10  ev,  r  =  I  mm,  reaches  a  critical  density  where  =  Ci'  ,  and  probably 
a  sfong  absorption  would  take  place,  if  ion  temperature  is  lesr  than  300  ev. 

A  CO2  laser  scatters  at  a  further  distance  from  critical  density. 


Sapozitnikov.  A.  T.  Self-iimiiar  diaperiion 
of  vaporization  product!  of  a  solid  wall  caufed 
by  variable  energy  releaae.  ZhPMTF,  no.  3, 
1973.  49-54. 


The  author  derives  seU-aimilar  equation*  for  the  motion  of 
vapor  products  from  a  solid  surfjtce  under  variable  incident  energy 
concentrations.  An  idealized  model  is  assumed  in  which  the  target  initially 
occupies  thr  half-space  X  >  0  iw  ,-it  mwi-witli  .tn  IMliiil  C3nsitv  0^  and 
"pressure  p^;  the  surface  x  =  0  interfaces  with  a  vacuum.  At  t  >  0  energy 
release  starts  at  a  rate  given  by 


, It: 'lit  Q  fVn"'  t’  ‘ 


f 


0) 


where  E  =  unit  internal  energ>,  )»i  •  Lagrange  mass  coordinate;  and  c  and 
Q£  arc  the  constants  C>  0  and  0  < 0£  <  1 .  Those  conditions  stipulate  that  a 
finite  amount  of  energy  is  evolved  from  a  finite  mass  of  0*^x  during  the 
interval  0-»t.  Also,  from  the  constraints  on  a  it  follow*  that  energy  release 
rate  drops  with  increase  in  both  m  and  t. 


From  this  model  a  set  of  gas  dynamic  equations  is  derived 
describing  vapor  product  motion  in  terms  of  the  assumed  parameters. 
Solutions  arc  given  for  several  possible  variants  of  operating  conditions, 
under  the  two  general  cases  of  continuous  vapor  generation  and  generation 
with  a  shock  wave  present.  The  solutions  are  shown  to  be  unique  for  the 
assumed  model. 
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Optical  investigations  of  shock  waves,  gone  rated  by  a  v.Hrc  exploded 
in  a  solid.  IN:  Sb.  tekhn.  vysokikh  naprazh.  Tomsk,  Tomsk,  un-t, 
1973,  51-52.  (RZhF,  8/73,  no.  8G71) 

Chelctlin,  E.  K.  ,  V.  S.  Shuinanov,  .in»l  Ye.  P.  ATinocenov.  Inter- 
.iction  of  Ihe  n*>w  of  ionized  metal  vapor  with  a  body  .U  Mach 
nuinbers  1.  I?T;  Teplofizicbcskiye  svoystva  i  gazodinamika 
vysokotemperaturnykh  sred.  Moskva,  Izd-vo  Nauka,  1972,  96-106. 

Kotov,  Yu.  A.,  and  V.  S.  Sc<loy.  Induce**  voltage  pulses,  generated 
during  electric  wire  explosion.  INl  ^b.  tekhn.  v/sokikh  napryazh. 
TomsK,  Tomsk,  un-t.,  1973,  55-58.  (RZhF,  8/73,  no.  8G72). 


v.  Exjuations  of  State 


Altunin,  V.  V.,  and  O,  G.  Gadetskiy.  Kc suits  of  computer 
statistical  processing  of  experimental  data  on  thermodynamic 
p^roperties  of  liquid  and  gaseous  neonT  TRl  Sb.  Teplofiz.  svoystvn 
zbiakostey.  Moskva,  Izd-vo  Nauka,  1973,  67-75.  (RZhKb,  19/73, 
no.  19B492) 

Birhala,  A.  Virial  couatioti  of  state  of  a  natural  gas.  Stud,  si  cere, 
chim.,  V.  21,  no.  2,  1973,  215-^41.  (R/.hkh,  17/73,  no.  17D539) 
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(Tranhfrr  proccKSeii  and  the  equation  o'  atatc  for 
Moakva.  P-  (RZtiP/ft/n.  no.  ^(SlOlTT 


MiaccUaneoub  Effect*  of  Exploaiona 

Drctnin,  A.  N.  Current  problery>K  in  studying  detonation  in 
condensed  fnedia'T”~!nTr"~FIaucnT”trTTii-TT”niel3iT*T^o*TcT~uiv^ta .  ■ 
no.  21.  1973,  150-157.  (R/hMckh.  9/73,  no.  97^235) 

Izrael',  Yu.  A.  Mirnyyo  yadcrnyye  vzryvy  i  okniahayushchaya 
srcda  (Peaceful  nuclear  explosions  and  the  environment).  !r.d-vo 
Cidrorn^leoiadat.  (NK,  i6/73,  to  be  pu^jlished  mid-19V4). 


Kedrin skiy,  V.  K.  Underwater  close  to  a  free  surface. 

DAN  SSSR,  V.  212,  no.  2.  1973,  324-326. 


Korotkov,  P.  F.  and  V.  S.  I-obanov.  Calculati.ig  a  hexogene 
explosion  in  aluminum.  ZhPMTF,  no.  4,  I9^V,  156»r(t>^.  / 

'Flikrovskiy,  cf  l.^^iV'*  (Fxplo.%ton.  Third  ed.). 

Moskva,  19.3,  182  p.  (RRL,  4/73,  no.  50T! 


Sadovskiy,  M.  A.  Scientific  council  on  the  national -economic  use 
of  explosions .  V A N,  no.  8,  1973,  117. 

S'lkllu^hi^,  Yti.  N.,  and  P.  F.  Yavorov.  The  role  of  cher  ical 
ri'actiun  in  .lrvel«»pnu»nt  of  detonation  in  hOine  inorganic  detonator 
«‘xplOftivfs .  (TTTsr.Tirr  molodykh  iiclienykk.  Tomsk,  politekhn. 
in-t.,  no.“l,  197  1,  IIH.  (RZhKh,  19/73,  no.  I9D858) 
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<.  Cil'dHt  i(*n(  I* 


A  .  A  liKl  r.u  IM 

Kulikov,  V.  M.  ,  and  B.  P.  Sibiryakov. 

Elastic  wave*  in  two-dimcn»ional  thin- 
layrred  media,  a»  excited  by  a  directional 
force  tource.  Geologiya  i  gcofizika,  no. 

S,  1973,  79-87. 

The  results  of  observations  of  direct  elastic  w.ivcs  in  a 
thin-layered  periodic  model  .^re  compared  to  the  results  cf  computations 
for  the  mathematical  model  of  an  anisotropic  layered  medium,  constructed 
without  asstiming  sharp  interfaces  between  layers. 

It  was  sncivM.  ih.ii  sub  respect  to  elastic  parameters,  a 
thin-layered  periodic  medium  is  equivalent  to  an  anisotropic  melium  if  the 
wave  length  exceeds  the  thickness  of  individual  layers  by  a  factor  of  four. 

Vvcdensk.iy.i ,  A.  V.  The  wave  fieltl  of 
a  propag.ttinti  source  in  the  form  of  .•>  slip 
*  surface.  IN:  AN  SSSR.  Izvestiya.  Fizika 

Zemli,  no.  6,  1973,  11-27. 

A  mathematical  model  of  the  wave  field  as60cial«*d  with  a 
propagating  fracture  surface  in  earthquake  foci  is  given.  The  ocal  increase 
in  the  density  of  structural  defects  of  a  mccliiim  over  the  fraciure  surface^ 


is  trpalnd  as  an  increase  in  the  density  of  continuously  distributed  coupled 
l•l.ls(l<  ilipolfs  over  till*  surface  £  .  The  density  of  dipoles  refers  to  the 
(li'tisity  of  that  portion  of  free  energy  which  is  transformed  into  the  energy 
of  the  displacement  field  associated  with  the  propagating  fracture  surface. 

The  process  of  the  propagation  of  the  fracture  surface  is  described  by  the 
dislocation  theory. 

It  is  shown  that,  depending  on  the  ratio  between  the  rate  of 
fracture  propagation  and  the  velocity  of  wave  propagation,  displacement 
in  the  waves  within  different  regions  of  the  space  are  described  by  different 
solutions.  The  parameters  of  the  fracture  propagation  ana  five  solutions  for 
different  regions  are  outlined  in  the  text. 

The  analysis  of  the  characteristics  of  ihe  wave  field  associated 
Willi  |>ni|>.ii*.il  iiig  fr.M  lure  Mirf,u*<*  shi>ws  th.il,  ili'pcinruig  ii::  the  loc.ition  of 
I  h  >■  <  ih  ■  I*  r  V  mg  |Miiiil  .( ml  uh-  r  v  a  t  loii  lime.  Ihe  r  mi  r  •  e  .1  <  I  s  as  .i  sol  enoida  I . 
qnasipotcntial.  and  potential  force. 

The  regions  and  the  corrcsponiling  theoreMcal  seisnriograms 
described  by  different  mathematical  solutions  (I  to  V)  are  illustrated  in 
Figure  1 . 
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Garmyshev,  1.  K.  Deep  seibmie  btuilics 
in  the  Tym'-Poroi.ayskaya  lowland  (Island 
of  Sakhalin).  Geologiya  i  geofizika.  no.  3, 

1973,  117-122. 

The  results  of  deep  seismic  soundings  conducted  in  1966 
along  the  JBO-km-long  Leonidovo  -  Krasnaya  Tym'  profile  are  described. 
Field  work  was  conducted  using  a  discrete  observing  system  with  a 
moving  shot  point  for  every  5  km  of  profile  and  four  recording  stations 
spaced  25-30  km  apart.  The  instrumentation  consisted  of  CC-30/60  CMRW 
seismic  syrterns  and  NS-3  seismometers  arranged  in  t400-m-long  tines. 

Seismic  and  velocity  sections  along  the  profile  are  shown  in 

the  text . 

A  refracting  surface  at  depths  of  1-4  km  with  V^.  *  5.2  -  5.9 
km/sec  is  identified  as  the  folded  basement  surface.  AnothiT  refracting 
siirfa.  e  at  a  depth  of  20  km  with  =7.0  km/.sec.  which  is  detected  only 
in  the  central  part  of  the  profile,  is  identified  as  the  Conrad  discontinuity. 
Seven  reflecting  surfaces  at  depths  of  24-40  km  are  assumed  to  outline 
the  crust-mantle  transition.  The  average  velocities  to  these  surfaces  vary 
from  5.9  -  6.3  km/sec.  Two  low-velocity  layers  within  the  crust-mantle 
transition  are  assumed. 
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The  vplorUy  Hrrtinn  it,  divided  into  three  f-et  iors  (hOiithcrn, 
eeidr.il  and  iiiirliierii)  with  different  velocity  distribution  by  anomalous 
zone  s . 

Proskuryakov.T.  T.  A.,  and  V.  G.  Alkaz. 

Study  of  long-period  microscisms  in  the 

10-150  sec .  range.  IN:  AN  SSSK.  Izvestiya. 

Fizika  /etnii;  no.  6,  1973,  88-9i. 

The  records  of  long-period  microseisms,  made  at  the 
Pulkovo  and  Baldone  staiiom  tiic  28-30  September  1969  microseismic 

stor.-n,  are  analyzed. 

'I  lie  .iinpl  iliide  speet  r.i  exhibit  rohtin.mi  es  .at  8-10,  24-26, 

70- (S  and  120-150  see.  The  sourctr  of  the  mirr.aseisms  within  the 
10-30  see  range  was  found  to  be  associated  with  a  cyclone  in  the  Atlantic 
Ore.an  .  The  source  of  the  120-130  sec  microseisms  with  an  amplitude 
exceeding  the  amplitudes  of  the  other  microseisms  by  5-10  times  is  assumed 
to  be  associated  not  only  with  the  cyclone,  but  also  with  the  fluctuation  of 
atmospheric  pressure  over  an  extended  air  front  passing  over  the  stations 
during  the  microseismic  storm. 

The  polarization  of  microseisms,  which  is  found  to  be  close 
to  the  elliptic,  indicates  that  long-period  microseisms  represent  superposed 
R-  tnd  L-waves. 
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The  crustal  model  which  fits  the  dispersion  data  does  not 
conflict  with  previous  results  (thickness  38  km,  low-velocity  layer  at 
115  km). 


Kun,  V,  V..  and  G.  S.  Pod"yapol 'skiy. 

Characteristii.  s  of  seismic  wavtrs  corre- 
spondin;^  to  a  layer  of  finite  thickness.  IN. 

AN  SSSR.  Izvestiya.  Fizika  Zemli,  no.  6, 

1973.  33-49. 

An  analysis  vua  made  of  the  waveform,  amplitude  and 
atteiuiatiou  of  seismic  waves  associated  with  a  finite  layer.  The  characteristics 
of  t  ie  sum  head  wave  from  a  finite  layer  were  compared  to  those  of  the  head 
wave  from  a  half-space  or  thick  layer.  The  calculations  were  carried  out 
for  llu"  mod  <1  shown  in  the  tiible,  with  the  ratio  between  th.*  layer  thickness 
and  wave  length  varying  from  I  to  5.3. 


Layer 

V  ,  km/sec 

P 

Vg,  km/sec 

p,  gr/cm^ 

h,  km 

1 

2.2 

1.0 

2.2 

1.0 

2 

4.  5 

2.5 

2.2 

0.075-0.40 

3 

3.6 

1.8 

2.2 

■  } 

t 


It  was  found  that: 


1.  If  the  l.iyi'P  thickness  is  recluciul  to  ouf-lwo  wave  lengths, 
the  waveform  of  reflected  waves  propagating  within  the  layer  becomes  similar 
to  the  waveform  of  a  head  wave;  for  greater  layer  thickness,  the  waveform 
of  reflected  waves  is  similar  to  that  of  an  inverse  incident  pulse: 

i.  The  amplitude  of  the  sum  head  wave  decreases  with  a 
decrease  of  the  layer  thickness  for  a  layer  thickness  of  the  magnitude  of  a 
wave  length;  it  is  slightly  smaller  than  that  of  the  head  wave  from  a  half- 
spiice; 


3.  The  vaveform  of  the  sum  head  wave  depends  greatly  on  the 
layer  thickness; 


4.  Th«*  first  pliase  of  the  sum  head  wave  vanishes  as  the 
di^  tance  irtoii  the  stiiirce  iiii  reascs: 

5.  Low-frequency  oscillations  app«<ar  in  the  later  parts  of 
individual  reflections  and  the  sum  head  wave  as  the  layer  thickness  decreases; 

6.  The  turn  head  wave  from  a  finite  layer  and  the  head  wave 
from  a  half-space  differ  significantly  with  respect  to  waveform  and  insigni¬ 
ficantly  with  respect  to  amplitude  and  attenuation. 
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Karmaleyeva,  R.  M.  Study  of  long-period 
surface  wavcti  by  means  of  quartz  strain 
IN:  AN  SSSR.  Izvestiya.  Fizika,  Zemli;  no. 

9.  1972,  25-38. 

The  results  are  described  of  the  determination  of  earthquake 
foil**.!'  p.i rnmcters  from  G-w.ives  recorded  by  long-base  strain  gages. 

C  ,  -  G  -  modes  generated  by  the  Aleutian  earthquake  of  4  February  1965 

•-  7 

with  M  s  8.5  were  recorded  at  the  Talgar  station  with  a  25-m-long  base  strain 
gage  aligned  in  a  NS  direction.  G^  -  Gg-  modes  from  the  Hokkaido  earthquake 
of  l6  May  1968  with  M  *  8.5  were  recorded  at  the  Moscow  station,  using 
17.  3-17.  5-base  strain  gages  in  ti’c  NS  and  EW  directions. 

The  reliability  of  the  G-waves  identification  was  confirmed  by 
.1  t  r  i  ••<«n  iif  f.iirface  w.iv«*s  with  perit'cls  M|»  l*i  100  mm  riM’»»rdiMl  l>y  strain 

U.igrr  .mil  I  niig  -  |  u*  rind  reiMiKiini'tcr  M,  ilb  well  .is  by  till*  t  ompa  rihOii  of  tbe 
group-velocity  dispersion  data  for  Love-  and  Rayleigh-wa ves  rccorfied  by 
strain  gages  with  corresponding  world  data. 

The  source  parameters  were  determined  bv  the  method 
developed  by  Ben-Mcnahem,  Toksoz,  1962.  The  source  parameters  of  the 
Aleutian  earthquake  were  determined  both  from  phase  and  amplitude  spectra 
of  G.-,  C;  -,  G.-  and  G,--waves.  The  mean  value  of  the  fault  length  determined 

Cm  J  * 

from  phase  spectra  at  Jq  =  16°  is  found  to  be  b  =  458  km.  The  theoretical 
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and  oxperimental  directivity  function  for  the  Aleutian  eaithquake.  for  which 
radiation  asymmetry  appeared  to  be  prominent,  agree  best  at  b  »  400  -  500  km 
and  V  ;  4.0  -  4.4  km /sec. 


Thr  r.tnU  Irnuth  for  the  Hokkaido  earthquake  was  determined  only 
from  the  phase  speetr..  of  G^-.  and  G^-mo.tcs.  since  its  radiatit 


lion 


asymmetry  was  not  pronounced.  The  mean  value  of  fault  length  at  23° 
was  found  to  be  b  >  540  km. 


The  values  of  the  quality  factor  Q  calculated  from  the 
a",  nu.ition  factor  of  G-waves  from  the  Aleutian  and  Hokkaido  earthquakes 
are  as  follows: 


T,  sec 

314 

209 

157 

126 

!•  .-Iiru  1 1  \  1 ,  1 

.Ml.l 

1  If. . 

.  / 

ICl4.  1 

May  16,  I96H 

226.8 

112.  3 

114.  1 

11B.9 

Crigorova,  E. ,  and  D.  Sokcrova.  Cru&tal 
structure  in  southeahtcrn  Europe,  based  cn 
the  study  of  Bulgarian  earthquakes.  IN: 

BAN.  Izvestiya  na  geofizichniya  institut. 

V.  18.  1972.  93-102. 

The  crustal  structure  in  southeast  Europe  is  studied  using 
data  on  34  earthquakes  (A  s  130-1000  km.  M  >  4.  5)  originating  in  Bulgaria. 

The  crustal  thickness  in  southeastern  Europe  varies  from 
30-^0  km,  its  average  value  being  40  km.  The  crust  ccnsists  of  two  layers: 
the  granitic  with  an  aver  -s  of  24  +  2  km  and  the  basaltic  with  an 

average  thickness  of  l6±  I  km. 

'till'  rfspiMtivi*  vi’loritieH  of  <-<>iii|>ri'ssion.il  anil  slii'.ir  seisiitii 
w.i\i<s  were  <lc(i*riiiiiii-  I  In  he:  5.  SO  km/sei  .iinl  V)  kiii/sirf  in  the  upper 
crustal  layer;  6.48  km/.sec  ;<nd  3.75  km/sec  in  the  lower  crustal  layer; 
and  7.87  km/sec  and  4.42  km/sec  in  the  subcrustal  layer. 


Traian,  I.,  and  I.  Sieglinde.  Energy  study  of 
earthquakes  from  the  Vrancea  region.  Data  on 
the  upper  mantle.  Revue  Roumaine  de  Geologie 
Geophysique  et  Geographic.  Serie  de  Geophy- 
siquc,  no.  I,  1973,  85-91. 

An  att'jmpt  is  made  to  study  the  upper  mantle  structure  using 


energy  data  on  micrc  earthquakes.  More  than  200  microearthquakes 
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(-0.  3<M  <2.  5)  originating  in  the  Vrancea  region  during  IQ68-70  were 
recorded  at  the  Vrincioaia  station  located  within  the  epicentral  region  and 
equipped  with  VEGIK  seismometers. 

The  magnitudes  of  microearthquakes  were  dcterminccl 
using  the  empirical  energy  -  magnitude  relation  (jtg  E  r  10.5  +  2.0  M) 

•  lelermined  from' the  data  on  the  Vrancea  earthquakes.  An  analysis  of  the 
^g  A/T  -  magnitude  .md  fg  “  magnitude  relations  revealed  a  discontinuity 
at  85  km.  This  discontinuity  is  interpret'  i  to  be  the  upper  surface  of  a 
low-velocity  layer  within  the  upper  mantle. 


Yegorkina,  G.  V.,  I.  A.  Sokolova,  L.  M. 

Yegorova,  T.  D.  Dvoskina,  and  G.  Ya. 

Minniyarova.  Crustal  structure  in  the  north¬ 
western  pa  rt  of  Armenia  .  .Sovetskaya  g«-oI.agiya, 
no.  6,  197  J.  80-91. 

The  results  of  crustal  studies  carried  out  during  1967-68 
along  three  traverses  with  a  total  length  of  400  km,  using  the  method  of 
converted  waves  from  near  and  distant  earthquakes,  are  describes.  The 
instrumentation  employed  consisted  of  "Zemlya"  seismic  units  set  up  at 
5“km  intervals  along  the  traverses,  as  well  as  VEGIK  three-component 
seismograph  systems  with  a  bandpass  between  0.  5-10  Hz. 
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The  crust  in  Armenia  is  characterised  by  olock-Iayered 
ilrticiui-f.  1  lie  vi'tibtal  bluckb  are  separated  by  deep-seated  i'aults.  The 
crustal  thickness  varies  from  38  km  in  the  north  to  52  km  in  the  south 
of  the  ronion.  The  crust  consists  of  a  granitic  layer  with  a  thickness 
of  15-20  km,  and  a  basaltic  I,ayer  18-25  km  thick. 


Chesnokov,  Ye.  M.  Elastic  anisotropy  of 
multicomponent  models  of  the  upper  mantle 
structure.  Fizika  Zemli.  no.  5,  1973,  28-38. 

Elastic  .inisiHiupy  for  multicomponent  rnodels  of  the  oceanic 
and  continental  upper  mantle  is  analyzed.  The  elastic  parameters  were 
computed  for  the  following  models  (according  to  Vinogradov  el  al.,  1969 
.iinl  Diiiit  ri^f  \  ,  l'Ki9): 


Modtd 

Olivine,  % 

Khombii 

pyroxene, 

Monoclinic 
%  pyroxene. 

I 

60.9 

24. 1 

15.0 

II 

70.7 

19.2 

10.  I 

III 

63.9 

3.  1 

33.0 

IV 

84.  I 

4.  5 

11.4 

Oceanic  upper  mantle 

(models  I  and  II). 

The  computations 

were  made  assuming  that  the  "b"  or  "a”  crystallographic  axes  of  olivine 
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.tfi-  Of  ifiii  r<l  |>crpciiilii'nl;i  r  or  paralloi  In  tr.ioKfi>riii  faiilM,  ropiuMivcIy. 

The  rubiiUi)  of  the  conipiitatiunb  jihow  that  coefficienth  of  anisotropy  OCp 
anc*  Ot^  increase  linearly  with  an  increase  in  the  number  of  oriented  crystals. 
It  was>  found  that  the  values  of  Vp^and  Vp|j  obtained  for  model  I  (30-40% 
oriented  olivine  crystals  and  b  axis  perpendicular  to  transform  fault)  arc 
in  best  agreement  with  experimental  data  reported  by  Raitt  et  al.,  1969. 

Continental  upper  mantle  (models  III  and  IV).  The 
computations  were  made  assuming  that  the  "c"  axis  of  olivine  is  oriented 
parallel  to  the  maximum  stress.  The  results  show  that  tXp  ■  0.  while 
increases  linearly  with  un  increase  in  the  number  of  oriented  olivine 
crystals,  reaching  a  val-c  o  t. 

The  velocities  of  compressional  and  shear  elastic  waves  and 
the  coefficients  of  anisotropy  Op  and  calculated  for  different  quantities 
of  oriented  olivine  crystals  are  tabulated  in  the  text. 

An  additional  *'omputation  shows  that  Op  anda^  due  to  oriented 
pyroxene  crystals  are  very  low,  and  do  not  essentially  affect  the  anisotropy 
of  the  models  considered. 
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Myachkin,  V.  1.,  and  S.  I.  Zubkov. 

Combined  graph  of  earthquake  fort»ruimerfe 

IN:  ANSSSR.  Izvestiya.  Fizika  Zrmli, 

no.  6,  1973,  2R-32. 

The  depcndcnci!  of  earthquake  energy  on  the  antecedency  time 
of  earthquake  forerunners  is  considered.  IXit.i  reported  on  the  forerunners 
of  about  a  hundred  crustal  eartlKjuakes  originating  in  Central  Asia,  Japan, 
and  Kamchatka  during  195^^  -1970  are  analyzed. 

The  combined  graph  in  Fig.  f  shows  a  plot  of  the  logarithm 
of  antecedency  time  <^0^,111.  »•  eiicigy  index  K.  Data  points  corresponding 

to  anomalous  changes  in  the  gradient  of  atmospheric  electric  potential, 
geoacoustic  activity,  and  earth  currents  fall  below  the  main  group  on  the 
cr  n>l»  .iinl  .ire  luH  considered.  These  forerunners  .« re  siiggesteil  to  be  of 
till-  hoiM  - iMiir.e  v.iriely.  I>.d.«  on  ground  till  .ire  i-.indoiiily  scattered  (ii'I 

•  I  II 

values  vary  frem  several  hours  to  several  years) 

It  is  pointed  out  that  the  slope  of  the  combined  graph  in 
Fig.  I.  (a  r  0.48)  is  very  close  to  the  average  value  of  the  slopes  of 
recurrence  graphs  derived  for  different  regions. 

Another  interesting  fact  revealed  is  that  AT^^^  corresponding 

to  k  ■  0  -  2,  obtained  by  extrapolation  of  the  graph  in  Fig.  I,  agree 

fairly  well  with  laboratory  data  on  rock  fracturing  undei  pressures  and 

temperatures  in  the  0-25  km  range. 
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Fig.  I.  Combined  Graph  of  Earthquake 
Forerunners. 

I  -  Earth  currents;  2  -  electric  resistance;  3  -  ground 

3  -  ground  tilt,  c  (after  Latynina,  1970); 

4  -  ground  tilt,  <  (after  Rikitake,  1969,  and 
Nishimura,  5  -  ground  tilt,  €  (after  Er.man,  1971); 

6  -  Ats/tp;  7  -  Vp;  8  -  2g  5'  ^  "  *P'  *S' 

Ap  (Kamchatka  focal  cone,  l9o6-l97lD');  !0  -  radon 
content;  II  -  seismic  activity,  Ajq;  12  -  L  E^/3; 

13  -  ground  tilt,  W/t;  14  -  Ar.°;  15  -  gradient  of  the 
atmospheric  electric  potential;  I6  -  gcoacoustic 
.activity;  17  -  ground  tilt,  ll>*'  . 


Numerals  indicate  hypocentral  distances. 
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Kalashnikov,  N.  G.,  U.  N.  Pavlovskiy,  G.  V, 

Simakov,  and  R.  F.  Tr'inin.  Dynamic  compressibility 
of  minerals  of  the  calcite  group.  IN:  AN  SSSR> 

Izvestiya.  Fizika  Zemli,  no.  2,  1973,  23-29. 

The  results  of  dynamic  compression  of  calcite, dolomite , 
magnesite  and  chalk  with  different  initial  density  (including  moisture  - 
saturated)  up  to  pressures  of  about  1.2Mbar  are  described.  The  purpose 
of  these  experiments  was  to  provide  evidence  of  the  equivalency  of  the 
adiabaties  of  den^e  phases  of  minerals  and  rock  to  those  of  a  mixture  of 
closely  packed  oxides  of  thcii  c^n.^il  iciit  elements.  The  measurements 
were  performed  by  the  impedance-match  technique.  In  the  eeperiments, 
shock  waves  up  to  about  400  kbar  were  generated  by  explosive  charges, 
while  higher  pressures  were  generated  by  the  collision  of  aluminum  and  steel 
u  .in  idiT.Mrd  a  v«docily  of  5-6  km/s«T,  Slun  k  waves  in  samples 
were  recordetl  by  the  inelliod  of  electric  ccmt.ielors.  The  experimental 
data  arc  given  in  Table  1.  D  was  determined  with  an  accuracy  of  1%.  The 
error  in  the  determination  of  density  at  maximum  shock-wave  amplitudes 
was  AfOfo  .05  gr/cm^. 

The  D-U  relation  w?i8  approximated  by  linear  relation 
D  .  XU.  The  calculated  values  of  CJ  and  X  are  given  in  Table  2. 
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Tabic  I 


Material 


Shield 


Dolomite 
ts  r*  2.s<  g/cm3 


Magnesite 
(>..  g/cm^ 


Calcitc 

)•.  -  2.6ft:.  g/cm3 


Chalk 

-Vi;'  g/cm} 


Chalk 

i>«,  -*  i,r<r.  g/cn^ 


Moist  Chalk 

l>»  —  2.2  g/cB|3 


^shield  I  ».  I. 
km/sec  kn/stc  km/gec 


v.m 

I 

I  .I.Wi 

i.M 


I 

kbar  I 


Table  2 


1  Material 

Parameter 

1 

Dolomite 

I*.  - 

£/cai3 

Magnesite 

IS  ' 

g/ern^ 

Calcite 

!•.  -  2.tf  i 
g/enJ 

Chalk 

'-IP-* 

g/cm^ 

Chalk 

is.-'i.ais 

g/cm^ 

Moist 

Chalk 
w  — 

P./cm3 

rV.kn/scc 

-(.•lU 

G,I0 

1.70 

I.IO 

2.70 

l.:v> 

i.?r. 

1.12 

1.30 

1  faP\  1  AP, 

Using  the  average  value  for  ” "j;  (ifT: ) p  \K,' 
which  was  determined  to  be  F  s  1. 18,  the  equation  of  state  for  calcite  was 
selected  in  the  form 


f'pit’-E.), 


u  n  • 
whore  / .  ^  i»‘  ““  ’ 

a{i 

Oq  =  1.  /I  gr/cm' 
Cq  r  3.7  km/sec. 


, .  ■  —-(o'  —  I)  |g  compressive  strength  at  absolute  zero; 
is  (he  crystallographic  density  of  cah  i(e;  n  r  4.0;  and 


This  equation  yielded  the  expression  for  the  dynamic 
adiabatic  in  the  form; 


/», 


All) 
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where  h  =  l+Z/F  -  compressibility  limit,  and  k  :  2.7l/jyj  -  porosity  factor. 

The  dynamic  adiabatics  for  catcite.  calculated  using  the 
expression  derived,  are  shown  in  Fig.  1  together  with  the  experimentally 
determined  adiabatics. 


Additive  adiabatics  for  CaCO^  and  H2O  mixtures  were 
ralculated  under  the  following  assumption:  The  compression  of  each 


individucti  component  at  fixed  P  is  equal  to  the  compression  of  the  same 

The  calculated  additive  adiabatics  conform 


constituent  in  the  mixture. 

kbar 


•  /•  /# 


Fig.  1.  Calculated  Dynamic 
Adiabatics. 

1,  2,  &  3  -  for  chalk  and 
calcite  with  initial  density  of 
1.705,  2.02,  and  2.665  g/cm^, 
reap. ;  4  -  isotherm  for  calcite 
at  T  =  0°K;  5  -  additive  adia¬ 
batic  for  moist  chalk. 


Fig.  2.  Comparison  of  Experi 
mental  Impact  Adiabatics  for 
CaO,  CO7,  and  CaC^,  with 
Additive  Adiabatics  Calculated 
for  CaO  and  CO^  Mixture:. 


lo  experimental  data  for  moisture -saturated  chalk  (sec  Fig.  1).  However, 


additive  adiabatics  for  mixtures  of  carbon,  calcium,  and  magnesium 
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oxides  do  not  conform  to  the  experimental  curves  for  calcite,  dolomite, 
and  mnpn«*8ite  (see  Fip.  2  above). 
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4.  P.irtutlr  Btsims 


A.  Abstracts 


nnr.henov,  G.  P.  ,  Ye.  A.  Litvinov, 

G.  A.  M(..syats,  D.  I.  Proskurovskiy, 

A.  F.  Shubin,  ind  Yc.  V.  Yaiikclcvich . 

Motnl  influx  into  the  cathode  flarv  during 
fxplobivy  yrnission  of  ciectroHs  from  nicta  1 1  i c 
point b.  P. >rt  I.  Initial  explosion  t)f  points  with 
typi>;>l  tiooniotry  of  the?  tield  nmitturs.  /.hTF, 
no.  6,  19.  '  ’ 


Erosion  of  inetal  is  experimentally  determined  from 
technically  pure  metallic  points  of  VA-3  tungsten  and  MRN  molybdenum 
(radius  =  (l-'j)xiO”^  i;m  .ind  ;ipcx  angle  0  =  .i-‘lO‘’),  during  »*xplosive  emission 
of  electrons  from  those  points.  Experiments  wi‘rr  tonductod  in  vacuum  at 
pressures  down  to  5  x  10“^  torr.  Currents  ami  vtdtages  were  recorded  by 
low-inductive  low- resistance  shunts  and  oscillograph. 


Photographs  of  the  points  (Fig.  1)  were  t.ikon  by  means  of  the 


Fig.  1.  Profile  of  points  before  and 
after  the  current  with  duration  tj  of  (I)- 
5;  (2)-  20,  (3)-  40  nsec. 
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EM-6  plcclron  microscope  before  .ind  after  explosive  emission.  Relation¬ 
ships  plollcti  (it  the  nicl.il  iTodiwI  from  the  points  .is  a  fiinetinn  of  the 

iipex  niifile  0(Fi>;.  1).  It  was  found  that  durinp  the  first  impulse,  the  metal 
ejected  into  the  cathode  flare  stroiujly  depended  on  the  .ar.qleft.  The  m.ass 
M|  ejected  from  the  points  decreases  hy  nearly  l-.i  time:>  with  increase  of 
0  from  i  to  40°.  The  problem  is  also  discussed  analytically  by  consiuering 
a  model  of  joule  heating  of  tl  ••  points  to  show  the  correlation  of  ejected 
mast  with  the  gee  etry  of  points,  physical  constants  of  the  metal,  and 


Fig.  Experimental  relation  between 
metal  disposal  from  the  points  and  the 
itpex  angle  of  the  points,  t-,  nsec:  I, 

3,4-  20:  5-40.  I,  3.  5-  Mo;  2,  4-W. 


the  electron  current.  It  is  found  that  with  other  factors  unchanged,  the 

r^i  .  ']3/4 

metal  ejected  from  'he  cathode  is  proportional  i^{t)  dt  /  ,  where 


i(t)  is  electron  current  and  t:  is  pulsed  current  duration. 


Bnr.henov,  G.  P.  ,  Ye.  A.  Litvinov,  G.  A. 
Mn.sy.Tls,  D.  I.  Proskurovskiy,  A.  F.  Shubin 
.Tiul  Yn.  B.  y.Tnknlnvich.  Mnt.ii  influx  intc 
thn  cathode  Hare  diirini;  explosive  emission  of 


electrons  from  metallic  points.  Part  2.  Multiple 


pulsinu  of  current .  ZhTF,  no.  6,  1973,  I26.i- 
1269. 


In  a  continu.Ttion  of  the  foregoing  paper,  the  authors  go  on 
to  describe  experimcnt.Tl  stUilies  on  the  behavior  of  metal  influx  into  the 
cathode  flare  of  indivitlual  cat-.  •  m  j'liiits  made  of  Mo,  Cu,  A1  and  Ni, 
oper.Tting  in  a  regime  of  expU»sivc  electron  emission  in  a  vacuum  <liofle. 

The  case  of  luultiple  current  pulsing  i.s  examined  here.  The  experimental 
iiiethotl  is  previously  descrihetl.  Oiirafions  o1  iinlivitlual  high-volt.igt*  square 
pvilses  were  S,  Id  and  20  nsec,  and  their  amplitudes  were  varied  from  10  to 
•lO  kv.  Distances  between  points  and  the  a.iotle  were  O.f),  l.O  and  2.0  mm. 
Photographs  were  taken  of  the  points  by  means  of  MKU-1  and  EM-6 


microscopes  (Fig.  1). 


tC—it 


Fijj.  I.  FruiiU'  and  surfiTcc  of  iliffiTcnt  metal 
poiitlK  aft«  i  Ml  .Itiple  pnl^in^  of  lurronl. 

a-  Mu  point,  Uo  ■  .!S  kv,  ti  •  ZO  nset  ;  d  ■  mm, 

N  a  3200;  b,<l  -  Cii,  Al,  Uo  e  30  kv,  ti  a  20  nsec, 
d  :  I  mm,  N  a  3200,  c  -  Ni  Uo  s  30  kv,  ti  a  5  nsec, 
d  s  I  mm,  N  a  3200;  c  -  Uatcral  surface  of  Mo  in 
reflected  liftht,  N  s  50;  f  -  Mo  point.  Uo  •  20  kv, 
ti  s  5  nsec,  d  a  2  min,  N  r  B.OOO;  r  -  Mo  point. 

Uo  a  20  kv,  ti  a  20  nsec,  <1  •>  2  mm,  N  e  1.600; 

li  -  Kili’r.'il  Mirfni'e  of  Mo,  Uo  =  20  kv,  ti  r  20  n.‘.rc, 

<I  a  2  mm,  N  s  13.000. 


It  was  seen  th.it  the  cathode  flare  affects  material  ejected 
from  the  point  tips  as  well  as  from  side  surfaces,  and  changes  significantly 
with  the  point  profile,  as  Fig.  I  shows.  Relationships  were  plotted  between 
the  total  mass  of  ejecta  M  and  the  total  number  of  current  pulses  N.  For 
a  given  point  material,  the  total  mass  M  of  materi.al  ejected  increases  with 
the  amplitude  of  pulse  voltage  Uo,  pulse  duration  tj,  and  the  decrease  of 
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cone  nnnh*  of  the  point  0  anti  intcrolcctrotle  Figure  2  shows  the 

i  urvi-s  M{N).  Frt*m  the  «  iirv«>  M(N),  mater  int  fjectrcl  at  any  pulse 
sequence  was  found  by  differentiating  at  the  corresponding  pointy  yielding 
M|(N)  for  various  metals  (Fig.  3).  Two  regions  arc  noted  m  the  M|(N) 


Fig.  1.  M(N)  relationship  at  Uo  s  Fig.  3.  M|{N)  /elationship  (1,2,3 

30  kv  and  d  ■  1.0  mm.  4,  5)  and  re(N)  relationship  (6). 

I-  Ni;  Mo;  d-  Al;  b-  Cn.  I-  Ni;  2,3-  Mo;  4-  Al;  S-  Cii. 

I.  I-  r  nsee;  Pm  10“  t,‘i  !■  -  R\pi-rimen(.'il  fouilil  ions  are  .(  s  in 

10  iir.ei  ;  0  ■  l".  Fig.  .1.  f»-  Mo:  Uo  ;  iO  kv,  it  > 

1.0  iiiiii  Ij  -  S  user;  0  ■  12”. 

curves,  namely  .i  sharp  change  of  Mj  with  N(l)  and  a  gradual  change  of 
Mj  with  N(I1).  This  changeover  took  place  at  the  radius  of  the  point  tip 
re  ■  8-12  A  typical  relation  for  r^  (N)  is  also  shown  in  Fig.  3.  At 

Tp  >  8-12  Ml  Ibe  mast.  Mj  depends  very  little  upon  the  cone  angle  P.  An 

attempt  is  made  to  explain  the  above  results  with  the  use  of  a  joule  model 
for  cathode  heating  in  the  region  of  current  constriction. 


•I '•*.<** 


Fur*cy,  C.  N.  ,  N.  V.  Yegorov,  S.  P. 
Manokhin,  and  M.  K.  El'Nimr.  Relaxation 


i 

f 

1 

effects  during  field  cmiatiion  from  silicon. 

FTT,  no.  5,  1973.  1360-1363. 

An  invefctigntii>n  it.  described  of  relaxation  processes  on 
atomically -pure  surfaces  of  p-  and  r-iype  silicon.  Experiments  were 
conducted  with  needle-form  emitters  of  p-.Si  (p  =  .iOOO  ohtr  x  cm)  single 
crystals  at  temperatures  of  I.I0-IS0*’  C  and  pressures  p-lxl0^-9x  10"^®  turr. 

Dual  pulsed  voltages  were  tis«*d  in  the  experiment  with  a  duration  10  to  100  Msec 
and  amplitude  of  0  to  20  kv;  the  intcrv.al  between  pulses  was  varied  from 
50  Msec  to  50  msec.  A  les.dual  relaxation  effect  is  seen  only  in  the 
saturation  region  of  emission  current.  In  weak  fields,  rorrcspomling  to 
the  straight  line  part  of  the  VA  characteristic,  relaxation  effects  do  not 
€vi*(.  I'l  II  i  s  r.  iiMi  MiMgi'v  from  silicnn  iioiiiiM|i..iely  .ifter  ilesorpt  ion 

liy  tii’lil  .Hill  ill.  I'll. il  llll■.lll>  .III*  si'i'ii  III  Kip  i. 


Fig.  I.  Field  emission  image*. 

a)  after  cleaning  by  field  desorption,  b)  after 
heating  to  950°  C. 
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Kurilko,  V.  1.  Mechanitm  of  beam  instability 
dRVclopmcnt  in  plasma.  DAN  SSSR,  v.  Z08,  no 
S.  1973.  1059-1061. 


Instability  of  a  munoiMicrKetic  electron  beam  in  a  homogeneous 
plasm.a  is  evaluated  quantitatively  with  allowance  for  the  effect  of  coherence 
of  Cerenkov  radiation  from  longitudinal  waves  in  plasma,  and  reaction  of 
the  modeiated  beam  field  to  beam  particle  motion.  The  resultant  radiation 
I'ielii  E  of  the  modulated  beam  and  hydrodynamic  ini  remenl  C  of  the  plasma - 
beam  instability  are  expressed  as  functions  of  radiation  characteristics  of  an 
individual  plasmn  electron. 


The  field  F,  formalated  as  the  sum  «»f  the  elementary  radiation 
fields,  is  shaped  as  a  plane  traveling  wave  whose  amplitude  depends  on  the 
percentage  of  he.im  modul.it ion  W  jmd  the  fri-ouem  y  difference  t*  u)  ~  w  , 
where  is  the  frequency  of  the  traveling  w.ive.  ‘1  he  increment  C  is 
formulated  both  tor  and^'^C.  The  similarity  of  both  formulas  for  C 
to  formnl.'ih  derived  earlier  from  hydrodyn.iinic  analysis  led  to  the  comlusion 
that  quantitative  evaluation  of  C  with  allowance  for  the  coherence  effect 
and  the  reaction  of  E  was  correct.  Intensification  of  beam  modulation  by 
the  radiation  field  at  explained  in  terms  of  beam  focusing.  A 

similar  approach  can  be  applied  to  instability  resulting  from  beam  interaction 
with  transverse  waves  in  a  plasma,  thus  explaining  gain  in  traveling  wave 
tubes. 
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Golov,  A.  A.  ,  G.  N.  Fursey,  I.  D.  Ventova, 

A.  D.  Lebedev,  and  S.  A.  Vnliiyskiy.  Comb- 
type  field  emnter.  Author'ti  Certificate,  USSR, 
no.  342Z4I,  published  June  29,  1972.  (RZhElcktr, 

5/73,  no.  5A26  P).  (T  r.inslation). 

A  comb-type  field  emitter  is  proposed  in  which  emitting 
elements  form  n  single  unit  with  a  base.  The  emitting  elements  have  square 
cross-sections  which  makes  the  emitter  technically  simple  and  increases 
reliability  and  stability  of  operation. 


Bykov,  A.  P.  A  linear  electron  at  eele rator . 

Author’s  C«Ttificate,  US.SR,  no,  tl7JSI, 
imlilisheil  June  2R,  1972.  (K/hl  I,  kt  r,  S/73, 
no.  SA29I  I-*).  (Translation) 

A  linear  electron  .accelerator  is  proposed  which  consists  of 
an  electron  injector,  an  accelerating  system  with  wave-type  converter  and 
a  prcbunching  device.  A  waveguide  is  used  in  the  form  of  a  buncher  which 
couples  the  generator  with  the  accelerating  system,  having  openings  in  its 
walls  for  passing  electron  beams.  The  waveguide  is  curved  such  that  the 
axis  of  the  openings  in  its  walls  coincides  with  that  of  the  accelerating 
system.  To  increase  bunching  effectiveness,  there  are  several  bends  in  the 
waveguide  between  the  injector  and  accelerating  sections,  and  several 
openings  in  its  broad  wall  coaxial  with  the  accelerating  system. 
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Askar'yan.  G.  A.,  V.  A.  Namiot,  and  M.  S. 

Rabinovich.  Using  gupercompression  of 
material  by  rc.'ictive  pressure  for  obtaining 
micro-critical  ni.isscs  of  fistionable  material 
to  generate  huperstrong  magnetic  fields  and  for 
particle  acceleration.  ZhETF  P,  v.  17,  no.  10, 

1973.  597-600. 

Ihc  article  discuHhCh  tlie  theoretical  production  of  extremely 
jin.tll  criliiral  nla^^eh  of  ftssiun.ihle  matcrialb  from  bUpcrcomprcbbion  by 
reactive  pressure,  generatctl  l)\  iiigli-tempcrature  evaporation  of  material. 
It  is  assumed  that  powerful  laser  radiation  impacts  the  entire  surface  of 
the  target  material.  Expressions  are  obtained  for  pressure  during 
ev.tporal ion,  nuclear  concentration  and  neutron  multipliv'ation.  It  is  noted 
tli.it  pulsed  nticro-critic.'il  masses  in;iy  be  used  for  obtaining  powerful 
pulsed  neutron  and  neutrino  fluxes  10*^  neutrons  in  I0"10  sec).  The 
authors  also  show  that  during  super  compression  of  material,  it  is  possible 
to  obtain  superstrong  magnetic  fields  oc)  and  particle  accederation. 
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Zaytsev,  V.  I.,  Ye.  A.  Pavlovskaya,  and 

Pilstov.  Effect  of  hydrostatic  pressure 
on  substructure  development  during  f.  c.c- 
polycrystal  deformation.  UFZh,  no.  5,  l?73, 
854-858. 


RenultH  .-.rc*  given  of  an  cxperi.ne  ilal  stuiy  on  substructure 
development  in  an  austenitic  alloy,  slightly  strained  from  the  effect  of  a 
20  kbar  hydrostatic  pressure.  The  study  was  done  to  verify  the  theoretically 
predicted  formation  of  an  ordered  dislocation  structure  under  pressure. 

The  structure  of  .an  annealed  errous  alloy  with  percent  contents  of  Ni-6, 

Cr-4.  Mn-12,  C-0.5,  and  V-l.*;  .vas  studied  by  x-ray  diffraction  and  electron 

iiici  ob  opy  after  defor  na/inn  up  to  20%  under  the  .  iied  pi  es  «.ire.  The 
\-r  ly  mi.  rograph.i  of  spe.  i  nena  strained  to  1%  slnnv  the  single-oriented 
iiM.,.;.  !.•  ..lip  pi  ,11,.  iiil.r  Ii.,,1  with  the  iiUerl.ieii.  jil.ine.  Willi  in. 
in  strain  from  2  to  4%,  formation  of  new  fragments  smaller  than  the 
original  is  obrerved  within  grain  boundaries  with  simnllaneons  development 
of  a  s.ibstruclure  within  each  fragment.  The  fragme.nl  size  diminishes 
even  more  with  the  increase  in  strain  to  20%. 


It  is  believed  that  fragmentation  of  grains  indicates  an 
ordering  of  a  significant  number  of  dislocations  at  an  early  stage  of 
deformation,  i.e.,  conditions  suitable  for  a  cellular  type  structure 
formation  at  this  stage  of  deformation  from  high-pressure  effects.  The 
x-ray  micrograph  of  a  specimen  strained  to  20%  by  h/drostatic  extrusion 
shows  reflections  from  subcrystals  which  contain  relatively  few  dislocations. 
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IhtTi-  it,  .III  ;ip|>ri<(  i;il>li-  or'lrriiig  of  iliNlm  ni inns .  In  i  iiiitr.iNt,  ihn 
''  '■•'V  . ojMMpIl  «•!  .1  iiiicM  NllMilKMl  !«•  .‘II-:.  |,y  I .  r .  |  j  ||.,  |- y  ,|r.l\vill|>  sliowf. 

strongly  eloiignlt’d  rofluctions.  It  is  deduced  from  this  comparison  that 
dislocations  during  deformation  in  a  highly-prcssuri/.ed  liquid  are  ordered 
to  a  higher  degree  than  during  deformation  from  drawing.  Tabulated 
experimental  values  of  the  fragmei.I  «ize  and  disorientation  confirm  the  cited 
qualitative  data . 

The  electron  micrographs  show  cells  in  the  process  of 
formation  and  dislocation-free  cells  in  a  specimen  strained  by  hydrostatic 
pressure,  iind  dislocations  over  the  entire  grain  area  in  a  specimen  strained 
by  drawing.  It  is  concludi  d  (li.<t  .•  cellular  type  structure  develops  at 
an  early  deformation  stage  in  an  alloy  with  fcc-laltice  under  a  high 
hydrostatic  pressure. 


li.inik,  i.,  .iimI  J.  /..'unecnik.  Druendi'iici’ 

(if  V-A  characteristics  of  Ge  '1  e  .S  As 
- - —  I'i — HlTd  -“2 

amorphous  semiconductor  on  hydrostatic 
pressure.  Czech.  J.  phys.,  v.  33,  no.  4, 

1973,  479-483. 

The  pressure  dependence  of  the  volt-ampere  characteristics 
of  Gei  jTcgiS^As^  vitreous  semiconductor  is  expressed  in  a  first  approximation 
as  an  exponential  function.  This  functional  dependence  was  derived  for 
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hydrohtntic  prossurch  to  5  kbar,  on  the  ashiimptinn  of  a  linear  (h?rroase 
of  tin-  energy  gap  with  increasing  pressure  an*l  with  allowance  for  the  effect 
«)f  lemp«'ratur»;  changes  in  a  specimen  from  passage  of  current.  Temperature 
effect  is  taken  into  account  in  the  expression  of  electrical  conductivity. 

The  exponential  pressure-dependence  of  the  V-A  character¬ 
istics  becomes  linear  at  small  current  densities.  The  V-A  curves 
calculated  fromthe  derived  exponential  pressure  dependence  expression 
are  shown  to  be  in  a  relatively  good  agreement  with  the  experimental  V-A 
curves  within  the  cited  pressure  range.  A  greater  discrepancy  is  noted  in 
the  vicinity  of  critical  voltagcst  where  the  derived  V-A  versus  p  dependence 
is  no  longer  valid. 


.Sli.ishkov,  l».  I*.  Kfftrct  of  pressure  on  ihe 
hritt leiieiif.  <il  <  hromiuin.  KMiM,  no.  -I, 

I97i,  m7-RtR, 

Results  ar»"  presented  of  an  experimental  study  on  the 

plasticizing  effect  of  pressures  to  5  kbar  in  pure  (99.85%)  chromium. 

Ihe  study  was  undertaken  because  of  insufficient  av.ailable  data  on  the 

pressure  effect  on  brittic-to-plastic  state  transition  in  Cr  and  other  refractory 

metals,  and  the  mechanism  of  this  transition.  In  the  briefly  described 

experiments  temperature  threshold  T  of  brittleness  was  determined  from 

b 

measurements  of  the  bending  angled  of  a  specimen  in  a  high-pressure 
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'Ihi-  sliMin  r.iU*  w.»b  1/  iiiin /min.  M,  iM!in,;  l.  hts  .il 


.  I.  x.iUmI  . . .  (l^>0.,iid  300°  C)  wcm-.-  l  arri.  d  nut  i:.  l•.•siKlam  . 

furnacp,  in  whitrh  the  apparatus  was  placed  after  a  j»iven  pressure  was 
attained.  The  te«t  data  (Fig.  1)  show  that  pressure  at  transition  to  the 


Fig.  I.  Effect  of  hydrostatic  pressure  on 
plasticity  index  in  bending  y  of  chromium 
Specimens  .it  t<  at  temperatures:  1-20,  2-150, 
and  3-3000  c. 


pl.iMii  state  decreases,  .is  temperature  is  im  reased.  Thus  the  transition 
|i  w.is  l.tttm.  .Mttt'.t.  .111)1  Htni  Kf./em'^  renpei  l  iVely ,  .it  .M),  150,  ;inrl  100'* 

Ill  the  absence  ol  liydr ost.it le  pressure,  T  was  IdOO  C.  The  experimental 
T,^  (p)  plot  is  linear,  i.e.,  Tj^  decreases  linearly  with  increase  in  p  to  4  kg/cm^. 
The  gas  content  dependence  of  transition  p  was  also  determined  in  bending 
tests  at  room  temperature  of  specimens  which  had  been  degassed  at  700°  in 
vacuum  for  15  hours.  Transition  to  plastic  state  in  degarsed  specimens 
occurred  at  p  *  2,  800  kg/cm^  in  contrast  with  p>  4,00  kg/cm^  for  non- 
degassed  specimens. 
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Al't  shiilii-,  I..  V.,  M.  A.  I  s ,  C'l,  V. 

Siinakov,  and  K.  F.  Trunin.  Mi^lily  comp.ictfd 
lor  ins  of  fluorite  and  rutile.  FT  I  ,  no.  5,  1973, 
l436-.ldd0. 

Dynamic  comprcRsibility  of  rutili*  (Ti02)  and  fluorite  (CaF^) 
natural  ninglo  crystals  was  studied  over  a  range  of  pressures  to  3  Mbar. 

Study  of  these  crystals  uiuler  ultra-high  pressures  is  of  gxeat  importance  in 
the  field  of  geophysics,  as  well  as  in  solution  of  the  probler.a  of  dielectric 
metallization.  In  the  experiments.  4-6  mm  thick  specimens  were  compressed 
by  shock  waves  of  different  intensity,  which  were  transmitted  to  a  specimen 
through  a  metal  screen.  Shock  w.ive  propagation  rate  D  through  a  specimen 
was  recorded  and  shock  compression  parameters  were  determined. 

The  experimental  D,  mass  velocity  U  benind  a  wavefront, 
pressure  P,  and  shock  compression  density  D/D-Udata  are  tabulated 

and  plotted  in  D-U  and  P-p  coordinate  systems  (Fij;.  I).  The  lower  and  upper 


Fig.  I.  Shock  adiabati  of  fluorite  and  rutile: 
•  •literature  data;  o-authors*  data. 
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branches  of  the  shock  adiabat  of  CaF^  described,  respvsetively,  by  the  equations 


h  -..rt.Ci 

( ^)  • 

Tlir  upper  branch  of  the  TiO^  adiabat  is  described  by 

(3) 

The  upper  branches  reflect  properties  of  highly  compacted,  lowcomprcssi  bility 
forms  of  CaF^  and  'fiO^,  which  exist  at  1  Mbar. 


Since  the  crystal  structure  of  shock-eompressed  CaF 
remains  unchanged,  the  shape  of  its  shock  adiabat  reflects  a  two-step 
jM'ni  es!.;  •  <iiivei'i’.<'iii  ••  t»l  !■'  in*is,  (iiiil  the  ,•»;*.  .iHfi-  .iiti'iii  .itiiim  ,  iiiilaf  I 

IS  1-111*1  ted,  t<rysl.illoi  liriiut  >il  coiisiib’rattoiis,  with  tin-  use  ot  the  stubilily 


ili.ig r*\ni«  of  Slt.’tiutiiit  and  Prewitt,  made  it  possible  to  determine  regions 
of  stability  of  CaF2  *nd  TiO^*  It  was  concluded  that  the  upper  branches 
of  Ti02  and  CaF2  ahcck  adiabats  reflect  compressibility  of  the  anion- 
contact  sublatticc  with  the  initial  ionic  coordination.  The  possibility  exists, 
on  the  basis  of  geometric  criteria,  that  metallic,  MgCu2-lypc  lattices  can 
be  formed  in  CaF2  and  TiO^  at  significantly  higher  pressures. 
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/..I  N.i  vil  hk  iy ,  I.  I.,  A.  I.  t.iklitcr,  K.  C, 


and  A.  P.  Sliotnv.  Drvii  t*  lor  optital 
of  sf micondnctor»  at  77**  K  and 
prc8bnrc»»  to  !0  kbar.  PTE,  no.  i,  1973, 
203-205. 


A  high-pre s sure  apparatus  with  an  optical  chamber  is  designed 
for  hydrostatic  pressures  to  10  kbar  and  a  77°  K  temperature.  He  gas  is 
used  as  transmission  medium.  The  gas  is  cotrpressed  first  to  2  kbar  by 
means  of  a  compressor,  then  to  10  kbar  by  a  standard  pressure  booster 
before  it  is  admitted  into  the  optical  chamber.  The  latter  contains  a  PbSe 
pulsed  laser  and  is  mountoil  'n  a  1  igh-pressnre  ch.imber  placed  in  a  liquid 
nitrogen  cryostat.  The  laser  beam  exits  from  the  cliambe.*  through  a  cone- 
shaped  >\indow  m.'uh*  of  a  .Si,  Ge,  or  sapphire  single  crystal  and  a  textoHte 
vaennm  cell,  t«>  In*  fociiKsed  on  a  mono ;hroniator .  The  window  shape  is 
designed  to  intrea.se  reliability  of  sealing,  an»l  the  vacuum  cell  makes  a 

gas-tight  junction  between  the  optical  chamber  and  the  cryostat. 

IRtproduetd  Irom 
bs>t  svilsbit  copjnJiy 

Experimental  data  are  given  on  the  effect  of  hydrostatic 
pressures  to  5  kbar  on  the  laser  emission  spectrum  at  77°  K.  A  typical 
emission  spectrum  shows  an  increase  in  emission  wavelength  with  increase 
in  pressure.  The  emission  spectra  from  the  laser  under  high  pressure  were 
still  reproducible  after  1-2  years.  The  described  chamber  can  be  used 
also  for  study  of  optical  absorption  and  at  an  even  higher  pressure,  if  more 
presMire-resistant  materials  arc  u^ed  for  the  gas  capillary  tube  and  the 
window. 
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SiriMiko,  A.  K.  ,  G.  P.  Kliniithcv,  V.  N. 


Zubov,  ,md  Vu  Tkhe  Khoy.  Effect  of  hydro¬ 
static  prcbsure  on  the  kinetics  of  copper 


recrystalliy.ation.  FMiM,  no.  4,  1973,  767-772. 


The  effect  of  hydrostatic  pressures  to  15  kbar  was  studied 
on  technical  grade  copper  specimens,  preliminiirfly  subjected  to  plastic 
deformation  to  >90%.  Recrystallir.ation  .iniiealing  of  the  cold-worked 
specimens  was  done  at  140-200°  C  under  1  to  15  kb.ir  pressures. 
Recrystalli/.atioii  kinetics  during  annealing  was  studied  by  x-ray  diffraction, 
the  method  of  microbeams,  anil  micrography.  The  relative  rec rystalliration 
volume  X  was  determined  front  s-ray  <lat<T.  The  »  xperitnenl.il  X  versus 
annealing  time  t  plots  (Pig.  lb)  .are  described  by 


X  »  I -expl-CKOn 


where  K  *  exp 
recrystallization. 


Fig.  I.  X(a)  and  log  ln(l/t-x)(b)  versus  log  t  plots 
for  copper  specimens,  prestrained  to  95%:  I-  180°  C, 
I  bar;  2-  180°,  8  kbar;  3-  140°,  I  bar;  4-  140°,  8  kbar. 
Arrows  indicate  t  of  detection  of  recrystallization 
centers  (nuclei).  -67- 


■|  111-  il  li.i  •  .1 1  •  mI.iI  imI  Iiiiiii  ••’if*.  I  •'init  (1)  Jihovv  lll.il  »lif  •In 

with  incrc^iHc  in  presiiure  but  m  and  Qp  are  independent  of  both  temperature 
•and  prcbhure.  The  avera|;c  linear  grain  dimension  a»ter  one  hour  anneal  at 
200-600°  C  increases  with  increased  pressure. 

The  cited  data  point  to  a  signifit  ant  rote  of  volume  diffusiun, 
besides  intercryst.nlline  diffusion,  in  kinetics  of  recrysti'iMir.ation  centers 
urow'th  under  pressure.  The  x-ray  data  indi.:ate  that  nurteation  is  more 
sensitive  to  pressure  than  growth  of  nuclei,  i.e.  ,  th.it  formaticn  of 
reTcrystnllisation  renters  is  slowed  by  the  effect  of  pressure  to  a  lesser 
degree  tli.in  growth  of  these  «’eniers.  Simultaneously  with  'he  overall 
retardation  of  recrystalliratioii  kinetics  a  more  perfect  co;irije-grained 
structure  results  from  the  effect  of  annealing  under  hydrostatic  pressure. 
Volume  diffusion  is  the  mech.anism  controlling  nucletitiun  rate.  In  the 
f r.i mewtirk  of  the  I .i  theory  ot  rerrystalli/.ation  an  in*  re.ise  in  activation 
•  •iii.cijy  III  \. II, liny  li  •  r  o  i.i  t  iini  i:.  the  <  htef  fu*  1 1  ■  r  ot  the  \  III  nnie  di  I  to  s  imi 
ret.i  rd.’itioii  the  pressure  ctferl. 


Amirkhanov,  Kh.  I.,  Ya.  D.  Magomeddov, 
and  S.  N.  Emirov.  Effect  of  hydrostatic 
pressure  on  thermal  conductivity  of  tellurium. 

FTT,  no.  5,  1973,  1512-1515. 

Thermal  (A)  and  electric  {Q)  conductivities  of  tellurium 
single  crystals  were  measured  at  temperatures  in  the  2R5-42  3°  K  range 
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under  1-2,500  kg/cm  hydrostatic  pressureh.  Mensur»Mnn*it  s  ol  A  .md  a 
were  carried  out  by  the  static  method  in  the  app.aratus  shown  in  Fig.  I. 


To  pump 


Fig.  I.  Sketch  of  the  experimental  apparatus 


I  ,  l9-8pociinens,  2-  heater.  3  and  4-  coolers, 

5-  pressure-transmitting  liquid  (castor  oil), 

6-  high-pressure  cylinder,  7-  »*\ierp.al  cooler, 
fl-  wells  for  thermocouples  Tj.|V'  ’  ‘-•lamping 
bellows,  10-  heater;  II,  18-  insuhition,  12-  mano 
meter,  13-  castor  oil  inlet  connection,  14-  sealin 
gasHet,  15,  17-  sealing  plugs,  16-  wire  duct. 


'I  Ilf  ,1  I'lM  •■(.•f  inr  Ml  III  h|ifi  iiiiriin  I  .liiil  l‘l  rri'Vfil  Ini'  Mira  hm  riM  ip  nl  ill 

A  andO,  respectively.  The  experimental  X  <FiR.  i)  and  Cr  increase  with 
increased  P. 


luOO  tOOQ  XOO 


Fig.  1.  Tellurium  thermal  conductivity  versus 
hydrostatic  pressure  and  temperature,  T(®C). 

I-  12,  2-  25,  3-  50,  4-  75,  5-  llO,  6-  125,  and 
7-  150. 

The  experimental  X(T)  dependence  at  atinoi.phe rii:  pressure 
and  (7(P)  dependence  are  in  good  agreement  with  earlier  literature  data.  An 
empirical  formula  was  developed  for  X(T,  P),  which  is  analogous  to  the 
formula  of  phonon  thermal  conductivity  in  ilielectrics .  The  X(P)  curves 
extrapolated  to  3,  500  atm  from  the  empical  formula  are  in  agreement  with 
the  experiment.  The  increase  in  X  of  tellurium  appears  to  be  due  to  the 
increase  in  phonon  component  of  X .  Subsequent  experiments  at  higher 
pressures  would  help  to  clarify  the  yet  unknown  mechanism  of  pressure 
effect  on  X  of  tellurium. 
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I  ,  (i.  G. ,  and  1.  N.  Polanilnv. 

Conductivity  of  ammoniA  near  the  triple  point 


ZhFKh,  no.  5,  1973,  1261. 

Resistivity  p  of  ammonia  during  the  liquid  to  solid  state 
transition  was  measured,  in  connection  with  the  theoretical  estimation 
that  metallization  of  NH^  crystal  would  occur  at  60-140  kbar  pressures. 

In  the  experiments,  carried  out  in  a  high-pressure  steel  chamber,  p  of 
condensed  ammonia  was  measured  at  temperatures  down  to  (-)I00‘^  C.  The 
experimental  p(T)  plot  shows  that  p  decreased  with  decrease  in  T  to  5  x  10^ 
ohm  X  cm  at  the  triple  point.  There  were  stepwise  changes  in  p  at  the 
minimum  and  again  an  irl«-|■^.l^e  to  a  very  high  value  nftv^r  solidification. 

At  hydrostatic  pressures  to  1.5  kbar,  p  at  the  minimum  decreased  by  a 
2-j  factor,  but  the  p(T)  pattern  remained  unchanged.  Qualitatively,  the 
p(T)  data  obtained  at  normal  pressure  agree  with  the  p(T)  data  from  the 
literature  for  SO2  near  its  triple  point. 

Brandt,  N.  B.,  Kh.  Uittmann,  and  Ya.  G. 

Ponomarev,  Gapless  state  occurring  in 

Bi.  Sb  semiconductors  under  high  pressure. 

— 1  -X  “  X  ' 

FTT,  no.  3,  1973,  824-835. 

Experimental  data  are  given  on  the  galvanomagnetic  tensor 

components  of  Bi,  Sb  (0.06  <0.15)  semiconductor  alloys  in  a  weak 

l-x  X  — 

magnetic  field  (pH  <  1),  at  temperatures  in  the  4.2  -  300°  K  range  and 


t 


prcHBureft  in  the  1  atni  <p<20  katm  range.  The  experimental  study  was 
i|«»iie  to  reveal  the  pemliarity  of  a  gapless  state  brought  about  by  the  effect 

"I  . . .  li.Miil  inversion,  i.e.,  mle  n  hatige  lielween  the  bottom 

of  the  conduction  band  and  the  top  of  the  valence  band. 


The  experimental  plots  show  there  is  a  minimum  energy  gap 

^  Po*"*  L,  of  the  Brillouin  zone  at  a  critical  pressure  p  which  varies 

K 

from  2  to  10.  5  kbar  with  increase  in  x  to  0. 15.  The  C  ,  chance  rate  .  / 

gL  h  ^1/ 

^p  was  determined  to  be  (-2.  5  i  0.  5)I0"^  and  (1 . 5  i  0.  5)10"^  eV/atm  before 
(at  p<pj^)  and  after  inversion  (at  p>P}^).  respectively. 


Concurrenlly  with  the  dec  rease  at  p  the  carrier 

effective  mass  m*  decreases  and  mobility  increases.  This  effect  is 
maximized  with  the  decrease  in  the  carrier  Fermi  energy,  i.e.,  with 
increase  In  purity,  of  the  Bij.jjbb^  single  crystals.  At  T»'4.2°  K  the 
maximum  Pj  was  at  P*Pj^*  "^he  value  offtj  along  the  binary  axis  of  the  constant 
energy  ellipsoid  was  found  to  be~3  x  10®  cm^/V  x  sec  .it  pr-6.ft  katm  for 
the  purest  alloy. 


Novitskiy,  Ve.  Z. ,  A.  G.  Ivanov,  and  N.  P. 

Khokhlov.  Stmly  of  the  shock  polarization  of 
polymers .  IN:  Sb.  Goreniye  i  vzryv,  Moskva, 

Izd-vo  Nauka,  1972,  579-583. 

Shock  polarization  Pq  of  a  series  of  polymers,  e.  g. ,  PVC 

masticated  rubber,  high-pressure  polyethylene,  poly  (tetrafluoroethylene), 
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polypropylene!  and  molding  powders,  was  studied  in  comparative 
experiments.  Pq  was  determined  as  a  function  of  where  is  the 

current  density  at  the  time  t  x.  0,  when  the  shock  wave  penetrates  into 
the  sample,  and  t^  is  the  shockwave  propagation  time  through  the  sample. 

In  conlr.ist  with  alkali  halide  crystals,  no  correlation  was  found  between 
j^tj  and  dielectric  constant  c  of  the  polymers  at  lOO^lO  and  1501  5  kbar 
pressures.  All  the  polymers  exhibited  the  cl.issical  I(t)  aependence  of 
linear  dielectrics:  jump  at  t  •  0,  increase  i»r  decrease  of  current  1 

during  t<tj,  depending  oti  C  evolution  behind  shock  front^and  a  sharp 
decrease  of  I  at  t 

The  I(t)  depends  e  of  the  molding  powders  exhibited  two 
I  peaks  at  t*0  and  t*t|.  In  addition,  current  oscillations  appear  on  I(t) 
oirvch  of  powders  with  quartz  filler,  .and  an  explicit  dcoendence  of 
|iiil.i  r  i  .'.il  iiMi  lurreiil  oii  deueity  is  sln«wn  for  the  powtlere  with  lo.nn  polyMyreii- 
I  ille  r.  li  w.i  ^  <  on*  I  in  led  lli.i  t  the  Pq  characliTisti*  ^  ttl  polymer  s  .ire  luori- 
complex  than  those  of  .alkali  halide  crystals. 


Kasatochkin,  V.  I.,  L,  Ye.  Shterenberg,  M.  Ye. 

Kazakov,  V.  N.  Slesarev,  and  1...  V.  Belousova. 

Thermal  conversion  of  carbyne  under  pressure. 

DAN  SSSR,  V.  209,  no.  2,  1973,  388-391. 

The  authors  present  data  fromtieir  x-ray  diffraction  study 
of  crystal  structure  transformations  in  carbyne,  from  the  effect  of  high 
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I'l-  .Mtil  imI  I'.itori'.  Thi'  r\|ii'riini‘iil  s  w«‘r«‘  r:irrit'<l  util  in 


.1  lii|>li-pri‘bhtirc  ili.tiiihi'i’  «li‘hi|{nc(l  at  the  Inh>lilu(i-  of  lli^!i  l^rci^hiirc  Pliyhii  .s 
of  the  AiMdttmy  of  Scii-ni  «*.  A  comparison  of  tlu*  (nbuinteci  x-ray  diffraction 
data  for  original,  nnire.itrd  carbyne  and  carbync  following  a  high  pressure 
treatment  led  to  (he  conclusion  that,  in  the  process  of  treatment,  the 
original  amorphous  phase  of  carbyne  converts  to  a  crystalline  phase 
(graphite)  and  the  original  crystalline  phase  recrystallizes.  At  the  same 
time  the  01  hexagonal  phase  converts  almost  completely  to  a  more  dense  P 
hexagonal  phase  by  a  5  min.  treatment  at  90  kbar  and  1800°.  In  the  presence 
of  a  catalyst,  at  70  kbar  and  1500°  ihc  conversion  was  incomplete. 

It  was  com  )>'•  «.  (lut.  in  gencr.al.  the  crystalline  chain  allotropic 
carbon  modification  (carbync)  is  stable  to  90  kbar  and  1800°.  but  (heOe-phasc 
converts  to  the  more  stable  /3-phasc.  The  amorphous  carbon  phase  of  the 
original  carbync  converts  partly  to  an  imperfect  graphite  crystal  lattice,  and 
p.ii'(ly  to  (hr  original  i  rystalline  phase  of  c.irhyne. 

Rozanov.  B.  V..  L.  Yu.  Maksimov.  K.  .S. 

Vasil'yeva.  N.  G.  Saliy.  and  V.  S.  Kabakov. 

Apparatus  for  testing  materials  at  high  hydro¬ 
static  pressure!  with  recording  of  deformation. 

ZL.  no.  A,  1973.  474-476. 

An  apparatus  is  described  for  study  of  plastic  deformation  in 
materials  at  hydrostatic  pressures  to  20.000  atm.  The  apparatus,  developed 

V 

i 
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al  thc>  AM -Union  Scientific  Uehearch  Institute  of  MetaMur|»icaI  Machinery  in 
Mohcow,  measures  and  continuously  records  applied  stress,  specimen 
di'forination,  and  pressure  inside  the  high-pressure  chamber.  Tensile, 
compression,  bendiuKi  double  shearing,  indentation  and  other  tests  can  be 
run  in  this  apparatus.  Tensile  and  bending  tests  are  described  in  detail 
and  illustiMtcd  with  schematic  drawings  of  the  corresponding  ’^wodifications 
of  the  apparatus.  Separate  calibration  curves  arc  shown  'or  stress  and 
pressure.  Instrument  readings  are  nearly  proportional  to  stress  and  to 
hydrostatic  pressure  to  10,000  atm.  A  typical  oscilloscnpc  trace  of  tensile 
testing  of  type  20  steel  is  shown.  The  apparatus  has  been  used  also  for 
tebling  specimens  of  cast  .nn«I  hot-pressed  molybdenum,  ABMTs  alloy, 
TsSDM  magnesium  alloy,  silicon  iron,  and  other  materials. 


A«ladvir«»v,  G.  A.,  O.  N.  Breusov,  V.  N. 

Orobyshev,  and  S.  V.  Pershin.  Effect  of  shock 
waves  on  inatt>*r.  Phase  and  chemical  transitions 
in  niobium  pentoxidc.  IN:  Sb.  Goreniye  i  vuryv, 

Moskva,  Izd-vo  Nauka,  1972,  540-543. 

Experimental  data  arc  given  on  crystal  structure  changes  in 
Nb^05  after  shock  compression  to  over  1.5  Mbar  pressure.  Shock  compres¬ 
sion  of  low -temperature  orthorhombic  T-Nb  0  produced  high-tcmpcratiire 

5 

monoclinic  H-Nb,0,  and  vice  versa,  at  50-70%  conversion.  The  T-Nb-0,"^ 

t  !>  2  5 

H-Nb^Og  and  H-Nb^O^^  T-Nb^Og  phase  transitions  occurred  at  pres'tures  in 
the  150-250  and  65-150  kbar  ranges  respectively.  Possible  transition 
mechanisms  are  discussed. 
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At  preiiurcB  to  !.5  Mbar  and  abovci  another  tranaitioni 
peculiar  for  solid  state,  was  detected,  irrespective  of  the  initial  modification 
type.  This  transition  consists  of  T-  or  H-Nb20g  changing,  practically 
without  change  in  composition,  into  a  tetragonal  rutile>type  etrurture 

I Y 

of  Nb  0^.  A  Series  of  (tisor<tered  nonstoii  hiomet r ic  phases  of  tetr.ngonal 
HtruLture  wen-  obt.iineil  hy  i  h.inging  dynamii  loatling  t-oiiditions  and  container 
material.  Disorder  is  of  tin*  •  ation  vacancy  type.  Deturmirintion  of  l.attic 
parameters  of  phases  confirmed  formation  of  cationic  vacancies. 

Rtproduetd  from 
btil  svsiUbIs  copy. 

Adadurov,  G.  A.,  V.  V.  Gustov,  M.  Yu. 

Kosygin,  and  P.  A.  Yampol'skiy.  Plastic 
deformation  and  post«polymeriy.ntion  as 
possible  f.M  tors  in  shock  compression  ol 
.11  ryl.iHioli- ,  INt  Sb.  Gorenive  >  v/.ryv, 

MiisKv.i,  I.Mi  VI.  N.ink.i,  IV7/, 

Polymerization  of  acrylamide  from  shock  compression  was 
studied  experimentally  to  determine  the  effects  of  multidi.mensional  deformation 
and  thermal  post-polymerization.  Nondestructive  shock  compression  tests 
in  conventional  ampules  at  a  130  kbar  end  pressure  and  a  strain  percent  f 
in  the  5  to  15%  range  showed  13-26%  and  6  fold  increases  in  total  yield 
of  the  polymer  and  number  of  polymeric  chains,  respectively,  relative  to 
compression  tests  in  the  absence  of  significant  pl.astic  deformation.  The 
pressure  tiependence  of  the  total  yield  was  obtained  in  nondestructive  tests 
at  20°  C  and  C  *■!  and  17%  in  a  multilayer  assembly. 
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( ra  livi'  Irsts  At  (-)  196*^  C  Mhowril  .1  »Um;  rt?a  nc  in  ylrltl 
and  a  Hle.uly  incrcntte  in  moloi'ular  weight  up  to  ^60  kbnr.  This  temperature 
rtTuct  on  shock  polyineri'/.ntion  suggested  possible  thermal  postpolymerixation. 
The  latter  i>  shown  to  increase  polymer  yield.  Hencei  it  is  concluded  that 
inonoim-r  activation  by  shock  wave  is  followed  with  polymer  chain  growth, 
hy  a  ini'chanibin  similar  to  thermal  explosion  or  on  account  of  the  post  effect. 


Braz'hnev,  V.  V.,  Z.  M.  Gelunova:,  and  L.  I. 
Gerasimenko.  Fine  structure  of  Armco  iron, 
treated  by  shock  wave  pressures  up  to  1.2  megabar. 
IN:  Trudy  Volgogr.idskogo  politekhnicheshogo 
instituta,  no,  4,  1972,  92-99.  (RZhMetallurglya, 
5/73,  no.  5162).  (Translation). 


ItrMiltK  .ire  given  of  an  x-ray  study  of  line  structure  of  Armeo 

iron,  after  treatment  by  plane  or  glancing  shock  waves.  The  10  mm  thick 

specimens  were  annealed  for  2  hours  at  680^  cooled  in  the  furnace,  then 

dispersed  in  a  matrix  of  lead  and  exposed  to  shock  waves.  Micrographic 

structural  analysis  showed  that  a  strong  strain  hardening  after  plane  loading 

up  to  300  kbar  corresponds  to  an  intensive  twinning  and  development  of  all 

the  elements  of  fine  structure,  i.e.,  physical  broadening  of  ^  diffraction 

lines  (llO)  and  (220),  a  sharp  breaking  up  of  crystal  blocks,  and  increases 

in  microstresses  and  disloc.it  ion  density.  In  the  300-700  kbar  pressure  range, 

pressure  dependence  of  strain  hardening  is  weak,  block  dimensions  are 

stabllixed  and  dislocation  density  and  microstresses  decrease.  Debye 

diffraction  patterns  point  to  polygonization  at  this  stage  of  treatment.  The 
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lhir<l  «  oninu*n«  i»h  wht’ii  pressure  attains  700  kl>.ir;  it  pnuluces  a 

.  Ii.irp  ilriip  ill  mil  rnsIri'Hsrs,  a  ciiaotii*  gri>\vlli  ul'  •  rysl.il  lilm-kh,  •mil  .1 
decreast'  in  tii hIui  ation  driihily.  At  still  higher  prebsiireS)  x>ray  reflection 
patterns  indicate  accumulative  rccrystallization.  In  glancing-wave 
treated  specimens,  fine  structure  varies  also  with  pressure.  Only  two 
stages  of  strain  hardctdng  wore  observed,  but  neither  hardness  nor  fine 
structure  development  attain  the  same  level  as  after  plane  shock  wave 
treatment. 


Rozanov,  D.  V.,  V,  N.  Sumarokov,  R.  fc. 
Murashko,  f',  Ji.  I’'thruvnichly,  and  Yu.  D 
Hlcbanov.  Device  for  developing  high  pressures. 
Author's  certificate  USSR,  no.  364663,  published 
August  20,  1970.  (Otkr  izobr,  5/73,  p.  l2o. 


This  high  pressure  device  (Fig.  1)  consists  of  a  strong  frame 

Fig,  1.  High  pressure  device. 
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with  hyfir.iuli«'  j;irk  .imi  .ishot  iated  high  pri‘hhiir(>  .ipp.ir.Hiif<  Tl»«*  Crimp 
ronsisth  of  upper  and  lower  lids,  tide  sections  with  dies,  vertical  dies, 
clastic  seals  surrounding  the  side  sections,  and  a  specimen  holder.  Details 
at  the  structural  elements  and  seals  are  included. 


Polyakova,  I.  I.  Phase  state  of  the  surface  layer 
(up  to  0.10  mm)  of  cobalt  during  high-speed  impact. 

IN:  Trudy  Volgogradskogo  politekhnicheskopo 
instituta,  no.  •!,  1972,  168-I73.  (R/.hMetaliurgiya, 

5/73,  no.  5I2R0).  (Translation). 

Pressures  of  150,  200,  and  250  kbar  were  developed  on  impact 
of  an  Armco  iron  or  Co  striking  plate  on  Co  tpecimensin  an  argon  atmosphere. 
In  the  case  of  the  Co  plate,  only  the  /5'-Co  high-tumperature  stable  phase 
is  formed.  In  the  case  of  the  Armco  iron  striking  plate,  j8-Co  and  /3'-Co 
f.c.c.  phases  were  detected.  The  lattice  constant  of /3'-Co  increases  with 
an  increase  in  pressure,  while  that  of/J-Co  remains  constant  within  the 
experimental  pressure  and  temperature  ranges.  Phase  composition  and 
phase  state  at  different  distances  from  the  surface  were  determined  by 

structural  analysis  of  sequential  layers.  Phase  content  was  determined 
from  the  ratio  of  (200)  diffraction  intensity  peaks  of  and  /3'-Co.  Diffused 
interference  lines  indicated  a  stressed  state  of  Co  phases  within  a  specimen. 
Two  Co  phases  coexist  to  a  100^  depth  and  are  predominant  to  30  ft*  In 
the  30-100  layer  a  martensite-like  h.c.p.  Co  phase  was  observed  with  an 
insignificant  amount  of  high-temperature  phases.  Work-hardened  a-Co  was 
detected  at  depths  >  100  On  heating  in  argon /3'-Co  decomposition  is 
completed  from  200  to  500°,  while  /9-Co  remains  stable  to  500°  and  only 
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ri*i  ryBlnlli/,1'8.  Stability  of/J-Co  on  heating  ij.  due  to  the  prc«eiice  of  Fe 
in  the  hurlnce  layer.  Formation  of  the  Fe-Co  MubHtllufed  solid  solution 
(designated  as  /3'-Co)  is  connected  with  penetration  of  the  striking  plate 
material  atoms  into  the  specimen. 


Tambovtsevat  L,  N. ,  and  D.  P.  Cheprasov. 

Structural  changes  in  hardened  steel  from  oblique 
and  plane  shock  waves.  IN:  Trudy  Volgogradskogo 
politekhnicheskogo  institute,  no.  4,  1972,  146-154. 
(RZh.Metallurgiy  i,  5/73,  no.  51256).  (Translation). 

Strain  hardening  of  St  45  and  40  Kh  hardened  steels,  obtained 

from  the  effect  of  oblique  shock  waves  (OShW)  at  130-160  kbar  pressure, 

was  analogous  to  that  from  plane  shock  waves  (PShW)  at  150-200  kbar  pressure. 

The  most  significant  strain  hardening  of  St  85  and  UlO  hardened  steels  was 

obtained  from  the  effect  of  OShW  at  10-60  kbar  (HV^BO);  additional  strain 

hardening  resulted  from  the  effect  of  pressures  to  160  kbar.  Strain 

hardening  of  all  steels  studied  from  the  effect  of  PSliW  was  independent  of 

the  martensite  content  in  C,  or  alloying  elements.  Tempering  curves  of  the 

shock-treated  specimens  are  slightly  above  those  of  the  conventionally 

hardened  steels  (one  hour  tempering  at  150-500°).  Tempering  at  200° 

caused  some  weakening  of  the  PShW-treated  steels  and  more  rapid  weakening 

of  the  OShW-treated  steels,  because  of  a  greater  number  of  high-energy 

defects  from  OShW  deformation.  X-ray  diffraction  patterns  of  the  OShW- 

treated  UlO  steel  revealed  an  intense  austenite*to>martcnsite  conversion  in 

certain  shock  surface  areas.  PShW  effect  on  martensite  crystal  structure 
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in  UlO  htci!l  is  •tronjjer  than  that  of  OShW.  Formation  ol  a  nearly  a- Fc 
latticp  in  nciclition  tothe  original  tetraRonai  Inilirc  reaulta  from  martensite 
decomposition  in  two  phases.  In  addition,  the  PShW  effect  is  shown  to 
decrease  C  content  of  martensite,  more  so  at  a  ShW  pressure  higher  than 
the  phase  transition  pressure.  The  OShW  effect  is  stronger  on  the  surface 
than  in  the  peripheral  areas. 


Omel'chenko.  A.  V.,  and  E.  I.  Estrin.  Effect 
of  pressure  on  the  kinetics  of  polymorphic 
transitions.  IN;  Sbornik.  Probl.  metallcvod  i  fiz. 
met.,  no.  1,  Metallurgiya,  1972,  5-14, 

(RZhMetallurgiya,  5/73,  no.  51178).  (Tranrlalion) 

M.igiietometri*-  and  dilatomrtric  study  of  phase  transitions 
in  .,t  lii^h  hydroht.itU  pressures  was  rarried  out  in  a  piston-cylinder 

type  apparatus.  A  method  was  introduced  for  calculating  pressure-induced 
shift  of  C-shaped  phase  transition  curves,  using  the  data  from  T-P  phase 
diagrams  and  self-diffusion  activation  energy  of  the  initial  phase  at  normal 
pressure.  The  calculated  shifts  of  the  C-shaped  curves  of  y-»>a  and  I 
transitions  in  Fe-8.2%  Cr  alloy  and  InSb,  respectively,  were  found  to  be 
in  a  satisfactory  agreement  with  the  experiment. 
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Gorskiyi  V,  V.,  and  Yu.  V.  Polcrhayev. 

Heat  and  mni»  transfer  on  the  aurface  of  glaaa- 
rcinforcod  platitica  in  a  high -tetnperaturt  air 
I-FZh,  V.  24,  no.  3,  1973,  407-413. 

Main  tiurrmodynamic  relatioiiHliipb  determining  ablation  of 
glasB- reinforced  plastica  are  analyaed  within  the  2000-3500°  K  range  of 
temperaturea.  on  the  aiBumption  that  the  material  surface  la/er  at  these 
temperatures  is  composed  of  .SiO^  and  C  (graphite).  Consideration  of  oxygen 
mass  balance  in  the  gaseous  boundary  layer  led  to  establi.^hment  of  the 

r  .  (2) 

formulas  for  critical  ablation  rates  Gj.  ^  and  Gj.  .  and  the  correspondi.i; 
surface  tempcr.Ttures  1  ...d  of  transitions  from  the  first  to  second 

and  the  second  to  third  ablation  regimes,  respectively. 


It  is  shown  that  T  and  T  depend  only  on  pressure  at  the 

W  yy 

boundary  layer  .ind  on  the  coefficient  of  heat  transfer  (O/Cp),  respectively. 
An  ambiguous  region  in  the  6^  ^(T^)  dependence  is  explained  as  the  effect 
of  carbon  burnout  on  the  surface.  Numerical  calculations  for  a  supersonic 
laminar  air  flow  over  a  blunt  body  show  that  an  increase  In  G  at  a  given 
T^,  and  a  decrease  in  thermal  effect  of  surface  chemical  reactions,  are  the 
main  results  of  carbon  burnout.  At  a  high  G^  sharp  intensification  of 

At  W 

material  gasification  leads  to  a  significant  decrease  in  T  and  increase  in 
the  effective  enthalpy  of  the  material. 
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Shvpilov,  L.  1.  A  new  he&t- hlcfl. 


MiTOM.  no.  3.  1973,  70-7J. 

l..nborntory  lr»*i  •l.itn  ;ire  yivcn  <or  :«  rnrrnll/  developed 
lii’.il  -  rchUt.iiil  .itihl  iMiilii  hicfl  type  3  Kh  15N  It  Yti  3,  .ic  romp.«  red  to 
three  other  auHteiiitic  bteeU.  Chemical  compositiun  oi  the  new  steel  is 
(in  %):  C-O.  Cr  I  3.  S-lb.  Nl  U-M.  5.  Al  2.  1-3.0,  Si  to  I,  Mn  0.  5- 

0.9,  S  and  P  to  0.03.  The  tabul;ited  data  show  that  the  njw  steel  exhibits 
a  higher  heat  resistance  up  to  1,000°  C  and  a  smaller  elongation  after  thermal 
cycling  than  the  other  three  steels  tested.  Also,  the  number  of  load  cycles 
which  the  new  steel  suotnins  without  cracking  is  higher  than  for  the  other 
three  steels.  Service  life  of  hea  'treating  furnace  components  made  of 
cast  3  Nl  15N  13  Yu  3  steel  is  found  to  be  1. 2-2.0  times  that  of  the  same 
cumponents  made  of  3Kh2*»N19C2  steel. 

■|  he  ellect  of  v.i ri.'itions  in  .Si,  Al,  Ni,  anil  C  content'  on 
steel  ch.i racterihtics  and  inicrostriicture  was  also  determined.  F'owability 
of  tiu*  steel  was  found  to  increase  with  the  increase  in  bi  content.  Specifications 
are  given  for  steel  casting,  hot  forging,  and  rolling.  The  new  steel  is 
being  used  in  casting  bottom  plates,  mufflers,  grates,  radiation  pipes,  and 
other  parts  of  heat-treating  furnaces  operating  up  to  1,050°  C. 


Yormolonko,  I.  N.,  /h.  V.  MalaHhovich, 

1).  A.  Dc/.iikhi  an«l  A.  N.  Kii/.'inin.  Kfft»ct 
of  plnum.n  on  carbon  and  mctallocarbon  fiber b . 

DAN  DSSR,  no.  5,  1973,  431-433. 

The  effect  was  studied  experimentally  of  a  plasma  from  an 
elertrodoless  h.-f.  induction  disch.'trge  in  helium  on  carbon  fibers  obtained 
by  pyiolysis  at  400-1400°  C  from  oxidized  cellulose  or  its  salts.  The  study 
was  undertaken  to  determine  high  temperature  effects  on  heat  resistant 
fibers,  and  to  evaluate  the  possibility  of  chemical  modification  of  the  fibers 
from  hi'di  temperature  effects.  The  experimental  quart/,  chamber  used  and 
the  procedure  followed  are  <lesci  t'lod.  Gas  translational  temperature  was 
measured  by  emission  spectroscopy  to  be '^5000°  K  and  electi  on  temperature 
was  ebtimated  to  be  ~  I  2000°  K. 

.Spectral  .in.ilysis  indicated  that  metals  (Al,  Fe,  Cr,  Ce)  In 
the  fibi'rs  are  In  the  form  of  nonvolatile  compounds.  Comparative  element 
analysis  revealed  that  the  chemical  composition  of  thi*  plasma-treated 
carbon  fibers  did  not  change  significantly  after  l-i  min.  irradiation,  but  that 
the  carbon  content  of  iron-carbon  fibers  increased  somewhat  under  similar 
conditions.  X-ray  diffraction  patterns  of  the  metal -carbon  fibers  do  not 
show  a  c’-ystalline  structure,  nor  graphitization  of  C  residue  after  a  short 
duration  plasma  treatment.  Thus  thepossibility  was  shown  of  selecting 
plasma  treatment  conditions  which  would  minimize  deep  structure  changes 
in  carbon  fibers,  and  hence  would  allow  modification  of  tho  fiber  surface. 
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Okraincti,  P.  N. ,  and  V.  K.  Pishchak. 

Cha rartpri stir s  of  hit;h*»tenap<* r.ilii n*  I'ri’Pi) 
i>l  iMct.ilh  with  .in  fcc-latticf.  I  \N  Mui,  no. 

3.  197  i,  I51-IS6. 

Expcrimpnl.'i I  data  obtained  earlier  by  Kor.yrskiy  and  the  above 

authors  (FMiM,  v.  33,  no.  3,  1972,  634  and  v.  34,  no.  3,  1972,  607)  are 

discussed,  in  an  effort  to  establish  the  mechanism  of  hif^h-temperature  creep 

of  metals  with  an  f.c.c.  lattice.  The  authors'  data  on  mechanical  (creep) 

and  structural  (x«ray)  tests  of  Al,  Ni,  Cu,  and  Ar  are  correlated  with  the 

available  literature  data  on  creep  activation  energy  of  these  metals.  On  the 

basis  of  all  available  data  the  a  I'hors  refute  the  widely  accepted  belief  that 

transition  to  high-temperature  creep  of  all  metals  with  l.c.c.  lattice  occurs 

at  the  same  homologous  temperature  T  -^0.  S  m.p.  ,  i.e.,  at  the  same  value 

t  r 

ol  (liffiisiou  coeffii-ient . 

In  addition,  thi-y  establish  the  empirical  correlation /(T  /m.p.)^« 

tr 

const  between  transitio.n  temperature  and  stacking  fitult  energy  y.  Additional 
creep  tests  at  different  for  each  metal  and  at  the  same  a/E  ratio  revealed 
that  steady-state  creep  rate  and  changes  in  substructure  disorientation  are 
practically  identical,  and  independent  ofy.  Apparently,  in  the  framework 
of  the  theory  of  creep  with  recovery,  the  effect  ofy  on  dislocation  growth 
rate  which  controls  high-temperature  creep  can  be  explained  by  interaction 
of  split  dislocations  with  vacancies. 


IgnatovA,  r.  S.,  L.  V.  Uzberg,  V.  A. 

Perepelitayn,  and  G.  V.  Gauer.  Invcaligating 
formation  conditions  of  ZrO,  aolid  solution  in 
MgO.  NM,  V.  9,  no.  5,  1973,  RO5-S0B. 

Expcrimuntnl  data  are  given  on  ZrO^  solubility  in  MgO 
t  «:ramic  specimen#  with  2  to  20  wt  %  ZrO^  admixture#.  The  specimen#  were 
prepared  by  compacting  and  baking  at  2,000°  C  of  MgO-ZrC^  mixture#  obtained 
by  chemical  co-precipitation  and  calcination  of  the  hydroxide#  or  by  baking 
MgO-ZrO^  melt#.  Micrographic  analysis  and  the  tabulated  refractive 
indices  of  the  baked  and  air-quenched  specimens  confirmed  the  existence, 
presumed  earlier  by  many  .  Ul.  >rh,  of  a  ZrO^  solid  solution  in  MgO.  A 
complete  solubility  was  observed  in  the  specimens  with  2-5*i  Z.rO^  and  only 
partial  solubility  with  over  5%  Zr02  content  in  a  specimen.  The  maximum 
ZrOj  content  of  solid  solution  was  estimated  to  be  5-6  wt%  at  2,000°  C. 

Simultaneously  with  Z^rO^  dissolution,  periclase  crystal  size 
almost  doub’?d.  In  the  specimens  baked  at  1650-1700°  C  (the  usual  baking 
temperature  for  periclase  ceramics),  ZrO^  content  in  the  solid  solution  was 
equal  to  or  less  than  3  wt%.  Melts  and  compacted  material  exhibited 
basically  the  same  structural  and  optical  characteristics,  which  points  to 
a  limited  ZrO^  solubility  in  MgO.  This  fact  was  confirmed  by  measurements 
of  electrical  conductivity  and  relative  density.  The  lowe-  temperature  limit 
of  solid  solution  stability  was  estimated  to  be  around  1,200°  C,  from  the 
observed  decrease  in  electric  resistivity  and  increase  in  density  of  the  specimens 
with  2-5%  y-rO^,  when  holding  temperature  is  increased  from  1,000  to  1,  200°  C. 
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'I  k.ichrnko,  1.  (1.,  .iiul  Yo.  K.  I'fu*.  KIimI  ro- 
phynif.il  pruportieb  of  hot-pruBt>otl  niobium 
pontoxidc.  PoroshkovayA  mctallurKiya,  no.  5, 

1973,  7B-8I. 

D-c  and  a-c  rrsietancc  and  thermoelectric  power  of  Nb  0 

c  5 

in  the  Rolld  fttAte  were  measured  within  a  20-1450*'  C  rnnue  both  In  the  air 
and  in  vacuum.  The  specimens  were  prepared  by  hot-pressing  Nb20g 
powder  at  1200-1300°  C,  followed  by  homogenizing  annealing  at  I,  200°  C 
in  the  air,  A  significant  etnf  polarlz.ttion  was  observed  during  d-c  reslstanc" 
measurements  at  room  and  100°  C  temperatures.  This  polarization  increases 

in  the  20-150°  C  range  with . .  temperature.  A  difference  between 

Vtiiues  of  the  forward  and  reverse  currents  is  attributed  to  formation  of  an 
electrode  layer  of  increased  resistance,  called  the  back-biased  barrier,  to 
unipolar  conduction.  Resistance  variation  with  change  in  current  direction 
is  explained  in  terms  of  thermionic  polarization. 

The  speeimen  i  onductivity  evlilblted  .t  liyhle  resi  s  due  tu 
foriiiatlon  faster  than  destruction  of  the  back-biased  barrier.  A  resistance 
increase  to  150°  C  is  conf.-med  by  a-c  resistance  measurements  at  different 
frequencies  and  temperatures.  A-c  resistance  from  350-400°  C  up  is 
practically  independent  of  frequency  and  coincides  with  d-c  resistance.  The 
log  (T  versus  1/T  dependence  measured  with  d-c  current  in  air  is  typical  of 
semiconductors  at  high  T  only:  the  dependence  measured  in  vacuum  is  nearly 
rectilinear.  It  is  concluded  that  O  of  Nb^O^  is  sensitive  to  oxygen  partial 
pressure.  The  primarily  electronic  conductivity  type  of  Nb205  is  deduced 
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from  ihp  valiieii  of  the  ciirront  carrier  activation  enerRiea  in  air  and 

vai  iimti . 


Lyulyyi  Y*-.  M.  Effect  of  preload  Btratui 
valucH  on  lont{-tcrm  atrength  of  IKhlBN^T 
ttfel  at  elevated  tcmperature»«  Problemy 
proihno«ii(  no.  5,  1973,  76-78. 

Experimental  d.ita  arc  Riven  on  the  effect  of  preload  Btress 

valin*  a  on  time  limit  of  long-term  Btrengtii  ^  of  preloaded 

lKhl8N9T  steel  at  700  and  800“  C.  lime  T  Is  defined  a»  the  time  when 

f  r 

I  original  steel  samples.  The  vafuum-amu.Tlc«l  original 
samples  were  preloailed  by  st.ttic  tension  for  100  hours  at  ^0‘*  C,  then  tested 

f«n  ,  ,  I  iiin|).n'.i  I  i  vcly  with  the  original  n.imiiiIi**,  (o  ),  The  ,,Cf  value  varietl 

II  I .  I  1,1  " 

1 1  ■•III  II.  I  III  'll .  i  Kg  / 111(11'' .  I  li«*  olihi*  rveil  ill!  I'e.i  t.e  in  di  si  oca  I  ton  density 

with  increased  O  value  suggested  eor responding  changes  in  _a,  .  in 
n  n  I .  t  • 

subsequent  tests.  Time  T__  was  determined  from  intersection  of  the  (T. 

cr  n  I . t 

and  0  versus  test  duration  t  rectilinear  plots. 

In  the  same  way,  confirmation  was  obtained  of  the  time  invercicn 

of  a,  ,  variation  versus  O,  ,  At  700°  C,  f  at  0  »'•  51.3  kg/mm^  was 

nearly  20  times  shorter  than  at  700°  C.  The  time  inversion  of  0,  ,  variation 
'  n  1. t. 

is  explained  In  terms  of  dislocations  rear  rnngment . 
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It  waf  concluded  from  the  cited  data  that  there  ii  a  T 


cr 

value  at  each  temperature  below  which  preloadin^^  incrcatea  O, 

n  lata 

RfKions  of  positive  .ind  negative  effect*  of  preloading  were  established  at 
i-ach  icinperature  in  two  and  three  dimensional  coordinate  systems.  These 
data  can  bu  used  to  determin««  upper  applicability  limit  of  preloaded  materials. 


Poloskioi  Yu.  V.,  and  N.  L.  Makarovskiy. 

Effect  of  temperature  on  the  effectiveness  of 
hardening  heat«re8istant  alloy  parts.  MiTOM, 
no.  5,  1973,  56-59. 

Resuit^  are  given  of  an  experimental  study  on  the  effect  of 
surface  cold  hardening  of  nickel-base  alloy  p.irts  on  their  fatigue  strength 
||  l.inp.iMiiire  h  to  90()"  C,  ’lest  specimons  id  lype  KliN77TYnlt  .nid  E19Z9 
.illiiyf.  iittlli-ii  III  ilic  sh.ijut  ol  m.iss-prudio  ed  lurhliii*  hl.iilch  with  .■  i  iil 

simulating  the  first  slot  of  ihe  blade  root.  Fatigue  limit  (7  was  determined 
alter  2  x  10  cycles  (5.55  h)  on  an  electrodynamic  vibrator  at  500-900°  C 
from  vibr.ational  stress  at  the  bottom  of  the  cut.  The  experimental  plots  of 
O  versus  temperature  show  that  O  of  the  shot-blasted  KhN77TYuR  and  E1929 
alloys  was  increased  by  50%  at  500-600°  C  and  40*:;  al  700°  C,  respectively, 
over  O  of  milled  alloy  specimens  at  corresponding  temperatures.  At  higher 
temperatures,  the  absolute  O  value  and  the  difference  o.'tween  O  of  the 
milled  and  shot-blasted  specimens  decreased  continuously.  At  900°  C,  O 
of  the  milled  specimens  equ.nled  that  of  the  shot  blasted.  Thus,  the  surface 

cold  hardening  is  effective  up  to  a  certain  temperature,  e.g.,  900°  C,  only. 
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Additional  tPKts  were  carried  out  to  detcrrnlne  the  short-term 
temperature  effect  on  relaxation  of  residual  stress  in  the  cited  alloys,  plus 
a  type  /.hS6K  alloy.  It  is  shown  that  the  maximum  residual  stress  decreases 
continuously  with  iiu  reasiii);  temperature,  in  .’tf;reemcnt  with  the  O  data. 

It  is  concluded  that  0  of  the  surface  hardened  parts  decreases  at  the  same 
operatinf;  temperature  at  which  favorable  residual  compression  stress  is 
relieved.  Simultaneously  structural  chanf<es  in  the  surface  layer  of  cold- 
hardenud  alloys  are  more  pronounced  than  in  milled  samples  of  the  same 
.'illuys. 


Logachev,  Yu.  A.,  and  L.  N.  Vasil'yev 

Temperature  dependence  of  phonon  thermal 

III  V 

conductivity  of  Ge,  .SI,  and  A  B  compounds 
at  h*gh  temperatures.  FTT,  no.  5,  1972, 
I6I2-I6I-1. 


The  role  of  optical  phonons  in  decrease  of  thermal  conductivity 
\  at  high  temperatures  is  discussed  in  terms  of  phonon-phonon  scattering. 

The  temperature  dependence  of  relaxation  times  Tj,  T^,  andT^  of  transverse 
acoustical  phonons  (TA)  is  analysed  separately  for  each  of  the  throe  possible 
scattering  processes:  TA  ^  A  A,  TA  ^©•♦•TO,  and  TA^’LA  *♦  0,  The 

analysis  led  to  formulation  of  X  (T)  depen<lence  which  contributes  the  major 

1  A 

part  of  the  total  \{T)  dependence.  The  theoretical  plots  for  Ge,  Si, 

and  InSb  in  the  0-B00°  K  range  were  obtained  by  substituting  frequency 
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) 

I 
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-I 

lor  ill  ilii*  oxproshUin  «'f  T  ,  ^  and  utin^  tin-  »  rorinul.i.  Ryporimontnl 
X('l  )  il.il.i  lioiii  I  il  o  iM  (11 1'f  .i^'i'fii  with  tho  thonry  on  (lu*  prorchsos 

with  pariiripatiun  oC  opiiial  phonont  (0).  Tht*  \(T)  dep(>nricncc  thu»  uHtabliKhcd 
ih  stronger  than  T"*. 


It  is  concludfd  that  thu  X(T)  dependence  of  the  cited  elements 

and  conipoundu  can  be  explained  qualitatively  with  allowance  for  the  role  of 

III  V 

0  phonoiu  In  phonon-phonon  scattering.  0  phonons  in  Ge,  Si,  and  A  B 
compounds  scatter  heat-transferring  acoustical  phonons,  without  taking 
part  in  heat  transfer. 


Bondarenko,  V.  P. ,  V,  V.  Kandyba,  Ye,  N, 
Fomichev,  N,  P,  Slyusar',  A.  D.  Krivorotonko, 
and  A.  A.  Kalashnik.  Measuring  enthalpy,  he.>t 
of  fusion  and  inoUtnK  point  of  materials  In  the 
condensed  phase  at  high  temperatures.  Vietrclogiya , 
no.  5,  1973,  3-8. 


High-temperature  thermodynamic  data  obtained  over  a  period 

of  several  years  at  the  Kharkov  Scientific  Research  Stale  Institute  of 

Metrology  (KhGHIlM)  are  tabulated  for  a  nun^ber  of  heat-resistant  elements 

oxides,  carbides,  and  silicides  in  the  condensed  pha sn.  Enthalpy  (H_-1I  ) 

f  298  s 1 5 

data  were  determined  experimentally  In  the  500-2800°  K  range  with  a  0,  3-0.  8% 
maximum  relative  error.  Temperature  and  heat  of  the  solid-to-liquid  phase 


irnunition  werp  determined  for  certain  elementH  and  oxides  from  enthr'^y 
jump  at  n  transition  point.  In  addition  to  the  cited  thermodynamic  data^ 
the  experimental  temperature  range»  ampule  material,  number  of  points, 
and  the  factors  of  the  enthalpy  interpolation  equation  are  tabulated. 

The  t.ibulated  enthalpy  data  of  most  materials  were  obtained 
for  the  first  time  and  subsequently  confirmed  by  other  investigator s.  High- 
temperature  enthalpy  data  obtained  for  corundum  (Al^O^),  BeO,  and  MgO 
.ire  singled  out  is  the  most  important  for  metrological  service.  Deviations 
of  the  authors'  enthalpy  data  for  Al.O  at  1000-2200^^  K  from  earlier  Soviet 
and  American  data  .are  shown  to  be  0.5%  maximum  near  1000°  K,  The  heat 
of  fusion  of  3  ‘ '  (118.4^2.4)  kj/mole.  The  m.p. 

of  (2054t6)°C  for  corundum  is  recommended  as  the  new  secondary  reference 
point  on  the  International  Practical  Temperature  Scale. 


Ver togradskiy,  V.  A.,  and  V.  Ya.  Chekhovskoy. 

Thermophysical  properties  of  rhenium  at  high 
temperatures.  TVT,  no,  I,  1973,  84-87. 

Electrical  and  thermal  conductivities  and  Integral  hemispherical 
emissivity  of  pure  polycrystalllne  rhenium  wires  were  measured  at 
temperatures  in  the  1200-3000°  K  range.  Electrical  contloctivity  p  was 
measured  potentiometrically  with'^1%  error  at  0.95  confidence  level. 

Thermal  conductivity  X  was  measured  by  a  modified  method  of  exponential 
temperature  distribution  with  a  3-5%  error  at  the  same  confidence  level. 
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The  (umpernture  dependence  of  p  and  X  is  described  by  quadratic  and  linear 
(’quatiouh,  riihpei'tivnly .  The  integral  hemispherical  emissivity  C  vi'as 
(lelerinined  biinulianeously  with  X,  from  current  measurements  and  p(T) 
dependence,  with  a  5%  maximum  error.  The  measured  p,  X,  and  C  data 
are  plotted  against  T,  comparatively  with  earlier  data  ol  other  authors. 
Discrepancies  between  the  p,  X,  and  (  data  of  different  authors  are  discussed 
and  tentative  reasons  for  these  discrepancies  arc  given. 


Tarasov,  V.  D. ,  V.  Ya.  Chekhovskoy,  E.  E. 

.Shpil'rayn,  D.  N.  Kagan,  and  !■<.  .S.  Barkhatov. 

High  temperature  lu-aters  for  typi;  TVV-i2  and _ 

TVV«d  ovens.  ZL,  no.  5,  1973,  623-625. 

A  simplified  technique  has  been  developed  for  manufacturing 
tungsten  '/ire  (type  I)  and  rod  (type  II)  heaters  which  are  being  successfully 
used  in  the  type  TVV-2  and  TVV-4  ovens,  for  determining  high-temperature 
enthalpy  .'•nd  heat  capacity  of  refractory  materials.  The  type  I  heating 
element  is  made  of  a  0.8-1. 5  mm  diam.  wire  in  th«»  form  of  a  basket  and 
compressed  into  current-carrying  copper  conductor  by  moans  of  copper 
rings.  The  type  II  heating  element  is  made  of  a  number  of  2  to  5  mm  diam. 
rods  which  are  inserted  into  holes  drilled  through  a  copper  conductor. 
Molybdenum  heat  shields  provide  additional  shielding  at  each  end  of  a  type  I 
element  up  to'^1/3  height  of  the  heater.  Similar  tungsten  and  molybdenum 
shields  are  installed  on  type  II  heating  element  alongiits  entire  height. 
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Temperatures  to~2|800°  C  were  obtained  with  type  II 
shielded  heater  at  30  kw  power  level.  The  experimental  thermal 
cha rai leristic  t(P)  of  a  type  II  heater  is  shown.  Resistance  of  the  type  I 
and  II  heaters  was  determinctl  to  be  25%  higher  and  25%  lower,  respectively, 
111. in  the  resistance  of  a  standard  heater. 
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Matyii nhirnko,  N.  N.,  A.  A.  MalHakova,  anil 
N.  1*11^.11  lifv.  SupTCOndiu  tivliy  in  buryllldob 
of  variouii  traiiiiition  metal*.  UFZh,  no.  4,  1973, 
672-674. 


Structural  parameters  (type  and  lattice  parameters)  and 

superconductivity  characteristics  were  determined  in  MoBe  ,  RhDfe  , 

4  2 

MDoj2  (M  =  Mo,  Ta.  Nb,  W),  MgEe^^,  MoDc^^,  and  ipecimens 

prepared  by  the  procedure  described  elsewhere  by  the  authors.  The  main 

purpose  of  the  study  was  determination  of  critical  transition  parameters  of 

MoBe,,  and  WBc,,  with  the  highest  reported  transition  temperature  T  .  The 

tabulated  experimental  data  show  that,  in  agreement  with  the  literature, 

T  of  MoBfc,,  and  WD,,  in  a  zero  critical  magnetic  field  H  varies  from 
c  22  62 

2. 485'^  to  2.  545°  and  from  4.038°  to  4. 12°  K,  respectively.  All  other 

beryllldes  studied  exhibited  superconductivity  below  1.7°  K  only.  Magnetization 

curves  show  tli.il  MoT\!^^  and  WBe22  »>*«  tyP‘*  ^  superrondui  tors.  The 

experimental  II  (T)  eurves  of  MoBe  and  WBt  .  wiTe  extrapolated  to  0°  K 
i.  2,2,  cc 

using  a  parabolic  ll^(T)  equation.  The  H^(0)  and  dll^./oT).--^  parnmotors 
were  then  determined  with  a  maximum  relative  error  of  3%. 
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HallHl rau(,  M.  Ye.  Effect  ul  prewBiirt*  and 
pn rnmaKMutic  impurities  on  tupcrconductlng 
propcrticb  of  metals.  TMF,  v.  15,  no.  2, 
1973,  280-287. 


In  the  framework  of  the  3CS  and  Dogolyubov's  theories, 
equations  are  derived  to  calculate  the  order  parameter  and  critical 
temperature  of  superconductors  with  a  changing  Fermi  surface  topology 
owing  to  the  effects  of  high  hydrostatic  pressiireh  and  paramagnetic  impurities. 
Caleulatlons  were  mode  for  the  cases  of  emergence  of  a  nev;  part  of  the 
Fermi  surface  (0(>0)  and  transition  from  an  open  to  a  closed  Fermi  surface 
{a  <  0).  The  equations  were  <lerived  from  Dysin's  equalionfor  the  Green 
function  of  electrons  with  the  use  of  diagramirtiitic  methods. 


Analysis  of  the  equations  for  Aand  T  /T°  ,  where  T°  is  the 

t  c  ^ 

crlliral  Inmperature  of  a  pure  superconductor  without  aliowanre  for  changes 
In  density  of  states,  learls  to  the  conclusion  that  T  /T*'  increases  nr 


decreases  nnniinearly  with  an  increase  of  the  paramiUer  (Le  c  -  f  ,  dependlq 

r  F  c 

on  whether  a  >0  or  0(^0.  The  nonlinearity  become s  smoother  when  impurity 
concentration  r/A(0)  increases.  At  a  given  Cp  value  T^./T°  decreases  with 
the  increase  in  r/A(0).  The  singularity  of  the  density  of  states,  in  connection 
with  the  changes  in  the  Fermi  surface  topology,  contributes  significantly 

to  the  r/A(0)  dependence  of  T  /T°.  The  critical  F  /A(C)  value  increasesat 

c.  c  ^ 

Of  >  0  and  decreases  at  a  <  0,  when  €  '  /^(O)  iu  increased. 

F 
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Vitov*kiyi  N.  A.|  G.  A.  Vikhliyi  T.  V.  MaithovetSt 
and  S.  M.  Ryvkln.  Formation  conditiona  and  the 


nature  of  aurface  auperconductivity  in  indium 
antimonide .  FTP,  no.  5,  1973,  868-873. 

A  method  of  producing  kupcrconductive  surface  layers  of 

indium  antimonide  is  described.  The  method  consists  of  mechanical  surface 

treatment  at  a  low  temperature  either  by  sanding  the  surface  or  by  etching 

a  10-100  p  wide  line  into  the  surface  by  means  of  a  pointed  abrasive  tool 

under  50-200  g  load.  Both  processes  were  done  at  liquid  or  gaseous  helium 

or  liquid  nitrogen  temperatures.  Measurenr.ents  of  temperature  dependence 

of  electrical  conductivity  sboss  i<  msition  to  superconducting  state  at 

H.4-4.9°  K  in  all  treated  specimens,  regardless  of  the  type  and  concentration 

of  current  carriers.  Superconductivity  disappeared  completely  after  annealing 

at  263°  K.  T  was  decreased  in  the  specimens  annealed  at  T^  263°  K  prior 
c 

to  treatment. 


It  is  concluded  that  the  nature  of  surface  layer  in  a  specimen 

treated  by  low-temperature  sanding  is  different  fromttiat  in  the  untreated 
# 

or  annealed  specimens.  The  data  indicate  that  the  surf.nce  layer  of  the 
treated  specimens  is  composed  of  the  orthorho.-nbic  metallic  InSb  modification, 
which  is  formed  from  the  effect  of  locally  high  pressures  during  mechanical 
treatment.  The  described  method  may  be  used  to  produce  any  desired 
superconducting  configuration  on  the  surface,  since  the  superconducting  layer 
consists  of  filaments  of  uneven  thickness. 


-92- 


Oruintkiy,  Ye.  I. »  and  I.  I.  Fal’ko.  Weakening 
effect  in  pure  double-band  superconductor  a. 

FMiM,  no.  4,  1973,  681-686. 

A  theoretical  analysis  is  made  of  the  effect  of  transition  to 

superconducting  state  on  pt.nBtic  deformation  C  of  pure  metals.  A  two-band 

superconductor  model  is  ustul  to  derive  an  expression  of  the  known  deformation 

increase  or  weakening  effect  6<  from  the  transition;  this  was  done  because  the 

earlier  theoretical  6c  values  calculated  on  the  basis  of  a  single-band  model 

were  too  high  in  comparison  with  the  experimental  6c  values  near 

Preliminary  calculations  show  that  the  electronic  component  F  of  dislocation 

friction  force  in  a  two-band  superconductor  coincides  with  the  absorption 

coefficient  ♦(!)  of  low  frequency  longitudinal  ultrasound,  if  dislocation  rate 

is  small.  Consequently,  6c  at  a  small  constant  applied  strain  is  expressed 

.IS  .1  hiiii  tiiMi  III  I  < ‘I  <T  ,  where  1  is  the  rmit  of  the  ei|ii.itinn 

•l'(l)  ^1.  /I..IM<I  I.  /I.  ih  the  iMtio  of  the  critii.il  length  tn  the  length  of 
n  n 

dislocation  segment. 

It  is  shown  that  in  the  narrow  temperat^'re  range  T  -T€T  , 

c  c 

6c  dependence  on  transition  to  the  superconducting  state  is  expressed  as  a 
function  of  the  wider  energy  gap  A.  (T)  in  the  spectrum  cf  quasiparticles. 

to 

The  6c  values  calculated  from  this  expression  arc  in  better  agreement  with 
the  experimental  6c  data  than  6c  calculated  from  the  formula  based  on  a 
single-band  model. 


Oaipovai  S.  G.  •  A.  K.  ShtoI'tSi  and  P.  V. 
Gcl’d.  Inter aolubility  of  lower  chromium 
and  vanadiuna  peimanidea.  NM,  no.  5,  1973, 
R60>R6l. 


The  pret*en(  ••xpcrimenlal  study  ol  the  V  and 

3.04  0.96 

Cr^Ge  intersoluhility  was  undertaken  bec<*iubc  of  a  relativtly  high  super- 
e niiiluet ing  transition  temperature  of  V-base  two-  and  three“Component  solid 
solutions  with  type  A-15  structure.  Micrographic  and  x-xay  analytical  data 

were  accordingly  obtained  for  04^®0  96*  ^^3. 04^*0  96  ” 

5-15  mol  •/«  Cr^Ge  alloys.  All  alloys  prepared  by  smelting  their  elementary 

components  were  found  to  bt  (.^.mposed  of  two  phases,  with  the  base  phase 
of  the  type  A-15  structure.  The  second  phase  content  decreased  significantly 
in  all  alloys  with  up  to  50  mol  %  Cr^Ge,  and  decreased  to  sero  in  the  alloys 
with  75  and  100%  Cr^Ge  after  150  hours  annealing  at  1,000°  C.  The  lattice 
riinst.iiil  Id  .in  ^.|^•m«^nta ry  rell  of  the  A-15  typi?  phase  decreased  linearly 
with  iiu  rease  in  Cr^Gc  mol  %  in  all  alloys  studied.  Microhardness  of  all 
alloys  was  practically  the  same  (1,  300-1,400  kg/mm^).  The  cited  data  led 
to  the  conclusion  that  continuous  solid  solutions  with  an  A-15  type  lattice 
form  in  the  V  -,.Ge  ,  -  Cr  Ge  quasibinary  cut  of  the  V-Cr-Ge  ternary 

system. 
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Volkov,  A.  F.  Critical  current  in  narrow 


tuperconducting  bridges.  FIT,  no.  5,  1972, 

1364-1368. 

A  thcorL'tic.il  .'inalysis  is  prcftent.-d  on  spatial  variations 
of  the  order  p.iramcter  il>  and  critical  current  in  narrow  thin  film  bridges. 
Formulas  for  {implitiide  f  .and  phase  X  arc  derived  from  the  Gineburg- 
Land.'iu  equation,  taking  into  account  nonlinear  addends  but  disregarding 
the  Meissner  effect. 

The  cases  of  small  current  1  (small  deviation  of  f  from  its 
equilibrium  value  >*1)  and  larger  1  (significant  devi.ation  of  f  from  1)  are 
examined  separately.  In  the  first  case,  the  formula  for  f  shows  strong 
fluctuations  in  a  narrow  l>ridge  at  distances  shorter  than  the  coherence 
K'ugth  4  .  The  f  values  caU  ul.ited  from  two  formulas  overlap  within  a 
ci-rt.iiu  range  ol  dimeiiHiuulehH  parameters  av  d/^  ros  Ok,  where  d  is  the 
bridge  width.  Dimensionless  is  expressed  as  a  function  of  the  film 
resistance  R  in  the  form 

1  -(lit  (?)•)-!.  (1) 

Eq.  (1)  coincides  with  that  obtained  by  Aslamasov  and  Larkin  (ZhETF  P, 

V.  9,  1969,  156)  on  the  condition  that  R  in  their  expression  designates 
resistance  measured  at  a  distance  C  from  the  bridge  center. 
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Vubulovlikiyi  A.  S.,  V.  F.  Vorob'yev,  et  i.I. 

A  100  kw  alternator  with  «upcrconductinc  ind>:tor. 

Eluktrichustvo,  no.  5,  1973,  2R-32. 

An  alturnator  based  on  a  stabili/.ud  superconducting  magnetic 
system  (SMS)  is  described  and  renults  of  testing  of  its  main  components 
are  given.  The  main  components  arc  the  inductor,  comprising  two 
symmetric  solenoids  made  of  a  superconducting  coil;  the  rotor  on  a  non- 
mctallic  (glass  laminate)  shaft  with  a  cooling  system  for  the  rotor  winding, 
and  a  helium  cryostat.  The  inductor  and  the  rotor  are  mounted  at  the  bottom 
of  the  cryostat.  Diiignostic  and  piotcction  systems  arc  provided  for 
detection  of  normal  state  re^ista  'cr  in  the  SMS  and  current  tapping  in  the 
case  of  voltage  drop. 

In  preliminary  tests  of  the  SMS,  a  5.2  T  magnetic  induction 
w.is  alt.iinetl  .il  its  center  .it  G.tO  a. current.  Mech.iniial  tests  of  the  rotor 
i ndic.'ited  tint  vibrations  .it  1,000  rpm  remained  within  tolerance  limits. 
Magnetic,  thermal,  and  electrical  characteristics  of  the  assembled  alternator 
were  determined  in  tests  with  a  100  kw  d.c.  drive  at  the  cited  rotation  q>ecd. 
Fundamental  test  characteristics  of  the  alternator  are  given  and  compared  to 
the  rated  values. 

The  tests  confirmed  the  practical  feasibility  of  constructing 
similar  electric  machines  with  superconducting  induction  coils.  Output 
power  of  such  a  nruichine  is  limited  to  several  tens  of  megawatts,  by  the 
brush  contact  for  power  transmission  from  the  rotor.  Machines  with  a  static 
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supc-rcoinliictinR  imluctor  may  be  used  at  a.c.  or  d.r.  gciioratorM  and 
motor  b . 

Yeru,  1.  1.,  S.  A.  PctkovalHkiy.  anti  A.  V. 

Poladich.  Nonthermal  break  in  the  V-A 

charactoritticb  of  a  thin  8upt»rc onducling  film. 

FTT,  no.  1973,  1599-1601. 

V-A  character! Stic t  were  investigated  of  thiu  superconducting 
Ph  and  Sn  films  in  the  temperature  range  1.9®  K  up  to  critical.  Specimen 
thicknesses  were  200-500  A  .tivt*  'iltiis,  0»  I  -  2.0  mm.  Sapphire  substrates 
were  used  to  decrease  the  thermal  effect.  V-A  characteristics  obtained 
from  experiments  are  shown  in  Figs.  I  and  2.  Initially,  the  voltage  on  the 


Fig.  1.  General  V-A  characteristi-.s 
of  a  superconducting  film. 


r,m 


Fig.  2.  V-A  characteristic 

of  a  thin  superconducting  Sn-film, 

500  A  thick. 

T  2°  K;  l^,  125  ma;  3.86®  K. 


n 

ri 


film  specimen  remains  zero  until  the  current  reaches  a  critical  value 

I  ;  at  this  point  current  eppears  in  the  film,  whose  value  is  determined 

l»y  the  intersection  of  V-  \  i  ha  ractcristic  and  circuit  load  curve.  With 

fur  the*  r  increase  cd'  the  source  volt.age  E,  voltage  .ind  current  in  the  film 

increase  according  to  its  V-A  characteristics.  With  decrease  of  E,  the 

V-A  c  ha  racteristic  also  decre.ise,  dropping  very  sharply  at  a  certain  current 

I  .-*<1  ,•  with  only  the  film  voltage  V  changing  at  a  practically  constant  1 

cl  cz 

current.  A  continuous  change*  in  voltage  V  w.is  found  to  be  possible  only  at 
\  oltages  higher  than  a  minimum  value  (10  to  200*  40  ^v),  which 

depends  oiithe  film  material  and  its  temperature.  The  V-A  characteristic 
was  found  to  break  below  V 

ttiiii  • 

The  authors  point  out  that  this  observed  effect  in  V-A 

characteristics  is  common  for  all  thin  superconducting  lilms»  and  that  the 

re.Hulis  edit. tilled  .l)•l•l•e  well  \\ith  those  of  previous  works,  where  the  break 

ill  V-A  I  li.i  iMi  I  e  r  I  si  ii  s  w.is  not  observcd»  probably  due  to:  (I)  the*  low 

vnlu«*  of  V  .  at  temperatures  close  to  the  critical;  IZ)  the  low  value  of  V  .  , 
mill  min 

which  might  be  clue*  to  an  insufficient  thermal  conductivity  of  the  film 
substrate;  or  (3)  a  very  high  internal  source  resistance. 
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P.iii,  V.  M.,  V.  I.  iMitytihov.i,  ami  A.  I, 

Stiflovlisov.  C.iuMOi  of  V€'iri.itionB  in  critical 

lempcraturus  of  Nb.Al  and  Nb  Al  Ge 
- ^ - i-TT-  l-x 

BupcrconductinK  compoundi.  IN:  MctaIIofi7.ika, 
Rcffp.  mezbvcd.  t.b.,  no.  36,  1971,  104-107. 
(KZhMetallurttiya,  5/73,  no.  51312). 


Relationihipit  were  invcHtigatcd  of  the  critical  temperature 

of  Nb^AI  and  ^b^Al^Gcj_j^  superconducting  compounds,  as  a  function  of 

their  composition  and  thermal  processing  conditions.  Variations  of  T  were 

c 

r oMsifI*' rcfl  in  .a  "strong  ronpling"  model  and  were  compared  with  the  results 
of  the  phase  boundary  lu(.atiuii&  '  ibility  regions  of  these  compounds 


and  electron  density  fluctuations,  obtained  by  an  electron-positron 
annihilation  method.  It  v/as  shown  that  the  increase  of  in  Nb^Al  during 
ini  l  i  .ise  nl  \l  i urn  enl  iMl  ion  rorrelaten  with  rise  of  elei  tron  density  N{Ep). 
I  he  lines  III  I  oliinined  w«Te  still  higher  in  the  i  .ise  of  nnb.ilanred  alloys, 
in  which  lii}<h  lontenis  of  Al  and  Ge  are  obt«(ini*tl  during  fast  cooling. 

Dxiring  low-temperature  anneal  (700-750°),  the  compounds  do  not  approach 


an  equilibrium  state,  Al  and  Ge  are  not  depleted  from  the  composition  by 
age,  and  the  level  of  long-range  order  of  atoms  increases. 
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Ganzhula,  N.  N.,  V.  I.  Latysheva,  V.  M. 

Pan,  and  K.  V.  Chuistov.  hivcstigating  the 
segregation  process  in  superconducting  niobium 
^uminum  alloys.  Metallofizika.  Resp.  mrzhved. 
sb.  .  no.  36,  1971,  107-UI.  (RZhMelallurfciya, 
5/73,  no.  5122^).  (Translation). 


An  x-ray  study  was  made  of  poly-  .-^nd  micro- single  crystalline 
Nb-IB  at.%  Al  alloy  specimens.  Ordering  of  the  solid  solution  with  formation 
of  a  CsCI-typc  structure  w  is  observed  on  heating  after  hardening  in  the 
7*^0.900°  C  range.  Decomposition  of  the  Nb-Al  alloy  quenched  from  1750®C, 
and  its ‘Significant  strengthening,  were  noted  after  one  hour  heating  at  800®  C. 
Maximum  hardness  is  attained  after  I  hr.  ageing  at  1,200®  C.  A  Nb^AI-base 
phase  with  lower  than  stoichiometric  Al  content  is  precipitated  during 
dci  uiiipiiMiHiii.  A  ph.isc  was  imt  dirlet  ted.  A  ilirfintr 

iM  II...  s..j»,.rr.>,.,lu,  i.ng  slate  begins  ..t  i‘\'*  K  in  an  alloy  with  15  at  % 
Al  after  a  70K  deformation  and  a  10  hr.  anneal  at  900®  C.  The  magnetic 
field  dependence  of  critical  current  density  at  4.2®  K  in  the  citeci  alloy 


obeys  the  exponential  law  (H)~  j^(0){l-H)/H^^],  where  j  (0)e<  3.5  x  10®  amp/ 
,  -  •  c 


cw^  and  H  ,  =  22  kOe. 


I'D) rDiDova •  L.  I.|  S.  M.  Khr«»in«>v,  !<•  N. 

Fcdolov,  V.  A.  Suvorov,  V.  1.  KraHiiykh, 
and  A.  i,  Il'ichnv.  Critical  current  of  a 
BupvrcoiuUKl  inn  lVPt-»  70  B  strip  witli  electrolytic 
copper  coating*  IN;  Sbornik.  Pret Bir.ionnyye 
splavy,  no.  1.  Moskva,  Mctallurniya,  1972, 
lOO-lOi.  (K/liMctallurgiya,  S/7i,  no.  51293). 

(T  raiisl.it  ion). 

A  study  is  pre tented  on  the  effect  of  tin  bath  impurities  on 
superconductivity  of  a^Nb  stup,  and  of  the  most  economical  technique  of 
stnbili/.inR  the  Cu  coaling  on  the  strip.  Temperature  dependence  of  electrical 
resitlance  is  niv«-n  for  a  70  13  type  strip  specimen.  Critical  temperature 

■|  1 1. ,  (>*’  l\  <  I  r.  |H  mil  1 1 1  It  /  It  0 ,  *>,  <  .  r  il  1 1  .1 1  I  n  r  I'l  -  III  Ilf  I  he  t  "  pl.i  I  e*| 

Mi|ii  i-i  imiliii  I  iiin  blrip.il  1..^*'  Kwas  20  amp.  per  iiiiii.  nl  si  .'ip  width  in  .i 
transverse  m.agnetic  field  of  4,8  M.imp/m  (60  kOe)  intensity.  Up  to  30^ 
thick  stabilizing  Cu  layers  can  be  deposited  on  an  Nb^Sn-conled  strip  by 
electroplating.  Apparently,  a  prolonged  holding  of  the  Nb  strip  in  the  tin 
bath  causes  a  change  in  growth  pattern  of  the  supercor ducting  Nb^Sn  layer. 


-101- 


Pan,  V.  M.  Relationghip  of  turbulent  and 
filamentary  modcla  for  nonidoal  Muper- 
conductors  of  the  tccond  type.  IN: 

Mctallofir.ika .  Kesp.  mezhved.  sb. ,  no.  36. 

1971,  98-104.  (UZhMctanurgiya,  5/73,  no. 

51303).  (Translation). 

Current  dependence  of  the  cited  superconductor  behavior  in  a 

transverse  iriiagnetic  field  is  qualitatively  analyzed.  Existence  is  assumed 

of  a  system  of  two  type  II  superconductor  structures  in  one  specimen,  each 

having  different  a  Ginzburg- Landau  parameter  X  and  upper  critical  field 

values.  The  two  supermnduolor  structures  intermingle  and  form  a 

multicoupled  network  of  thin  filaments  or  layers  with  typical  dimension 

d  <X^.  It  is  concluded  th.it  (he  behavior  of  such  superconductors  can  be 

described  by  a  turbulent  as  well  as  a  filamentary  model.  Regions  of  the 

turbulent,  filanienCi ry,  and  iiurm.il  states  can  be  delineated  in  a  j  -H 

c 

coordinate  system.  The  turbulent-to-filamcntary  state  transition  occurs 

when  the  structure  with  lower  X  and  H  ,  converts  to  the  normal  state  and 

c2 

the  thin  filaments  (layers)  system  remains  superconducting  in  a  normal 
matrix.  The  peak  effect  is  explained  in  terms  of  the  above  cited  analysis. 
Critical  current  increases  with  an  increase  in  magnetic  field  only  in  the 
case  of  the  turbulent-to-filamentary  state  transition,  the  latter  determining 
higher  critical  current  at  a  constant  field.  The  transition  occurs  only  up  to 
limited  current  values  for  which  dissipation  processes  do  not  cause  over¬ 
heating  near  the  approach  to  the  critical  regime. 
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Rassman,  G.,  and  L,  Illgen.  Relation  between 


btructurc  and  critical  current  density  in  super- 
conductinc  titanium-niobium  binary  allovB. 

Neiie  Hutte,  v.  17,  no.  9,  1972,  32l-32fi. 

(RZhMetallurpiva,  5/73,  no.  51309).  (Translation). 

The  concentration  dependence  of  critical  current  density  i 

c 

was  studied  in  recrystallized,  cold-worked,  andheat-treated  Ti-Nb  alloys 
with  20-70  at.%  Nb  in  a  25-65  kOe  applied  transverse  magnetic  field.  The 
data  thus  obtained  are  correlated  with  alloy  structure.  Impurities  in  Kroll 
titanium  stabilize  the  O-phase  with  a  resulting  definite  increase  in  j  .  Cold 
strain  percent  increases  to  a  value  necessary  for  producing  optimum 
characteristics,  when  the  Nb  content  is  increased.  Intermediate  annealing 
increases  in  the  absence  of  a  significant  we.akening  of  the  alloys. 


Rassman,  G.,  and  Li.  Illgen.  Relcition  between 
structure  and  critical  current  density  in  super¬ 
conducting  titanium-niobium  alloys  with  g-tUbilizer 
admixtures.  Ibid.,  547-553.  (RZhMctallurgiya, 

5/73,  no.  51  306).  (Translation). 

The  effect  of  the  ff  phase  stabilizing  admixtures  of  O,  N,  H, 
and  Al  on  critical  current  density  was  investigated  in  Ti-20%  Nb  and  Ti- 
40%  Nb  superconducting  alloys  at  4.  3°  K  in  50  kOc  fields.  Initially  an 
increasif  in  O  content  to  0.08  %  causes  an  increase  in  to  5  x  10^  amp/cm^, 
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followed  by  a  decrease  due  to  Nb^O^  and  V20^  formation.  An  N  admixture 
somewhat  increases  owing  to  a  supplemental  strengthening  of  the  flow 
lines.  A  noticeable  increase  in  from  2  x  lO"*  to  5  x  10^  arnp/cm^  is 
.iehiev«Ml  by  simultaneous  alloying  with  oxygen  and  nitrogen.  The  effect  of  a 
('  .idinixtii re  is  rorrelated  with  precipitation  of  finely  dispersed  Ti  and 
Nb  carbides.  Precipitation  of  carbide  needles,  with  simultaneous  increase 
in  j  ,  from  2  x  10^  to  4.  5  x  10  *  amp/cm^  was  observed  in  an  alloy  with  0.15  %  C 
after  24  hours  heating  at  500°.  Alloying  with  Al  improves  the  mechanical 
characteristics  but  sharply  reduces  i^. 


Bobrov,  V.  b. ,  and  E.  Yu.  Cutmanas. 

Kinetics  of  plastic  deformation  at  super-* 

conducting  transitions.  Phys.  status  solidi 

(b),  V.  SI,  MO.  2,  1972,  413-  124.  (K/.hMetallurgiya, 

5/7  3,  no.  51404).  (Translation) 

Analytical  expressions,  based  on  models  of  viscous  and 
thermally  activated  dislocation  motion,  describe  the  flow  stress  kinetics  and 
variations  of  plastic  deformation  rate  at  transitions  to  and  from  the  super¬ 
conducting  state.  Changes  of  the  cited  parameters  were  observed  in  99.99% 
Pb  single  crystals.  Specimens  were  compressed  at  4.2°  C  using  an  Instron 
machine.  Flow  stress  kinetics  change  considerably  when  the  deformation 
rate  is  changed.  Transition  time  to  a  steady-state  plastic  deformation 
decreases  by  a  factor  of  10,  when  the  clamp  motion  rate  increases  from  0.  35 
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to  8.33  X  10  ^  cm/sec.  In  the  case  of  transition  from  a  superconducting 
to  noj-mal  state,  transition  time  to  steady-state  plastic  deformation  is 
10  times  the  value  of  transition  time  for  the  inverse  transition.  The 
experimental  data  arc  in  agreement  with  the  model  of  viscous  motion 
of  dislocations. 
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/aderigolova ,  M.  M.  Locating  undcr- 
firoufid  cavities  by  an  r-f  method 
Osnovaniyra,  /undamenty  i  mckhanika 
gruntov.  no.  2,  1973,  M-16. 


An  r-f  method  of  survcyii.g  abandoned  underground  workings 
and  loose  deposits  in  underground  cavities  and  caverns  is  described.  The 
.nethod  can  supplement  exploratory  drilling  to  insure  safety  cf  foundations 
for  civilian  and  industrial  buildings.  Examples  are  cited  of  cavity  surveying 
from  the  surface  using  a  tyjK-  RRK-1.76  r-f  equipment  transmitting  at  1.76  Mils 
The  cited  data  show  hiuh  noise  rejection  and  reliability  of  *.he  apparatus  in 
detection  and  delineation  of  abandoned  underground  workings.  In  controlled 
experiments  the  mean  relative  error  was  found  to  be  1-3%.  The  method  is 
noisefree  at  distances  more  than  30  m.  from  high-voltage  transmission  lines. 

A  complete  agreement  between  geological  anomalies  detected  by  exploratory 
drilling  and  anomalies  delected  by  the  r-f  method  was  established  in  comparative 
lusts;  comparative  result.s  are  shown  graphically.  It  was  'hus  demonstrated 
that  application  of  the  r-f  method  in  conjunction  with  other  surveying  methods, 
e.g.  ,  drilling,  can  increase  the  accuracy  ai  d  reliability  of  geological  surveys. 


Mints,  R.  I.,  I.  I.  Mil'man,  V.  I.  Kryuk,  and 
^  Tarasov.  Natural  exoelcctron  emission 
from  anorthosite  rocks  retrieved  by  Luna-20. 

DAN  SSSR,  V.  209,  no.  3,  1973,  586-688. 

Natural  exoelectron  emission  from  all  fragments  of  lunar  soil 
retrieved  by  Luna-20  was  detected  in  experiments  described  elsewhere  by 


Mints  Cl  al  (IN:  Sb.  Lunar  soil  from  the  Sea  of  Fertility,  Izd-vo  Nauka, 
1972).  1  herniostimulated  cxoelectron  emission  (TSEE)  from  different 

fragments  exhibits  a  different  number  of  peaks,  different  temperature 
distribution  of  peaks,  and  activation  energies  E.  The  TSEE  curves  arc 
shown  for  two  >Uructural  groups  of  fragments  (Fig.  1). 


InS' vrnission  from:  a  -  feldspar  grains  M53  5  (I) 

rccrystallized  anorthosite  rocks 
M5i  I  (I),  MSjy  (2),  M538  (3),  and  M541  (4). 


I  he  «*xperimenlal  data  suggest  the  presence  of  structural 
defects  which  were  produced  by  different  conditions.  Analysis  of  the  TSFE 
curves  of  both  groups  of  fragments  points  to  defects  as  the  local  emission 
centers  (low -temperature  peaks  with  E  =  0.4b-l.  5  cv),  which  were  generated 
by  deformation  effects  peculiar  to  lunar  conditions.  Electron  emission  at  a 
temperature  >  250°  may  be  due  to  annealing  of  deeper  structure  changes  which 
depend  on  the  thermal  history  of  the  samples,  such  as  defects  of  the  amorphous 
phase- crystallite  interface  or  intercrystallinc  boundarier.  The  experimental 
data  show  that  the  number  of  emission  peaks,  particularly  the  high-temperature 
peaks,  and  the  corresponding  E  both  increase  as  rccrystallization  of  the 
anorthosite  rock  fragments  increases. 
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Kiilyntskiy.  I.  I..  S.  S.  Pel'tBman.  and 
D.  D.  Khalilov.  On  studying  the  energy 
^haractcriBticB  of  a  pulsed  electrical 
breakdown  channel  in  solid  dielcctrirs. 
IANAz,  Scriya  fiz-tekhn.  i  mat.  nauk, 
no.  4.  1972,  117-120. 


Theoretical  formulas  are  derived  for  calculating  r.haracteristics 
of  an  electric  discharge  channel  as  functions  of  discharge  circuit  parameters. 
The  forrr.ulas  for  current  in  the  circuit,  power  N,  power  rise  rate  N'.  energy 
W.  peak  power  peak  power  rise  rate  and  energy  Wj  at  N 

111  the  channel  were  obtained  using  the  approximation  R(t)  A/l.  where 
R(t)  is  the  time  dependence  of  the  discharge  channel  resistance,!  =  channel 
le"'’  h.  and  A  =  const.  Applicability  of  this  approximation  to  study  of  electrical 
breakdown  in  rock  was  verified  in  experiments  with  eight  types  of  rocks. 


The  experimental  values  of  the  constant  n  determined  at  the  time  T 

^  r  .  ^  •  _  I 


first  N 


of  the 


max 


_ "  tabulated  for  marble,  quartzite,  and  hornstone 

a(  various  circuit  parameters  and  1  values.  Graphical  comparison  is  made 
of  the  experimental  data  for  sandstone  with  the  normalized  N  /N 

value.,  ealeula.ed  a.  R  eoi.sl  and  R  .  A/t.  U  is  shown  Ih.it  the  la.lor 
approximation  is  the  most  satisfactory  for  evaluating  c-iu  rgy  characteristics 
of  the  spark  channel  and  for  design  of  industrial  discharge  systems  under 
conditions  of  extreme  circuit  oscillatioi.s  (A  i  L). 


Dmitriyev.  M.  T.  New  problems  in  ball 
Lightning.  Priroda.  no.  4,  1973.  60-67. 

The  author,  a  laboratory  head  at  the  Institute  of  General  and 
Municipal  Hygiene,  Academy  of  Medical  Sciences  USSR,  reports  and  analyzes 
some  freshly  published  data  on  sightings  of  ball  lightning  in  the  USSR.  The 
eyewitness  observations  of  an  earlier  published  sighting  are  described,  and 


an  X-rayr  diffraction  pattern  ii  shown  of  a  deposit  left  by  the  observed  ball 
lightninp  on  window  glass.  A  1972  photograph  of  ball  lightning  is  reproduced 
and  iTiicr opholomct ric  data  obtained  in  the  author's  laboratory  from  an 
earlier  published  photograph  are  given. 

Analysis  of  the  cited  obser vritions  and  experimental  data 
give  evidence  of  the  internal  source  of  ball  lightning  radiation  and  the 
gaseous  (plasma)  state  of  ball  lightning  itself.  In  addition,  indications  are 
that  ball  lightning  contains  a  significant  amount  of  energy.  Three  hypotheses 
on  tlie  internal  energy  sources  are  discussed;  self-su.taining  direct  chemical 
oxidation  of  titmospheric  nitrogen;  nuclear  reaction  of  atmospheric  xenon; 
and  annihilation  of  anti-matter  particles  in  the  Earth's  atmosphere.  The 
chemical  hypothesis,  advanced  by  V.  I..  Martynov,  is  considered  highly 
imp'-ohable  on  theoretical  grounds  and  is  unsupported  by  experiment.  The 
nuclear  hypothesis,  proposed  by  V.  !.  Arabadzhi,  is  more  plausible  theoretically, 
but  remains  to  be  verified.  The  anti-matter  hypothesis  of  Ashby  and  Whitehead 
is  considered  to  be  scientifically  important,  but  so  far  is  unsupported  by  facts 
or  Calculations. 


Deresla vskiy,  V.  Launchint*  into  the  depths 
of  the  seas.  Nedelya,  no.  48,  26  Nov  -  2  Dec 
1973,  p.  6,  col.  1. 

Sometime  in  December,  the  Soviet  Union's  newest  undersea 
research  vehicle  -  TINRO-2  -  will  undergo  pilot  familiarization  tests  in 
the  Black  Sea,  followed  by  sea  trials  in  the  Atlantic  and  Indian  Oceans 
1  he  two-man  TINRC-  was  designed  for  the  Ministry  of  Fisheries  by 
Giprorybflot,  a  fisheries  technology  design  institute  headquartered  in 
Leningrad.  Although  no  specs  data  are  given  in  the  present  source, 
previously  published  information  attributes  to  TINRO-2  a  300-mctcr 
depth  capability,  a  2  -  4  day  life -support  endurance,  ar.d  a  20  nautical - 
mile  cruising  range  at  3  knots. 
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The  present  article  states  that  TINRO-2  has  nine  view 
ports  to  accomodate  photographic  equipment  to  be  used  in  conjunction 
with  external  fixed  and  rotating  jlluminators.  Other  equipment  includes: 
a  system  for  the  sampling  and  rapid  analysis  of  the  ambient  water; 
navigational  a"d  hydroacoustic  equipment;  containers  for  food  and 
drinking  water;  and  an  air  conditioning  system.  The  tender  for  TlNRO“2 
will  be  the  recently  built  R/V  Ikhtiandr*.  Following  the  tests,  the  vehicle 
will  be  turned  over  to  a  Soviet  west  coast  fisheries  reconnaissance 
orpanir.ation  (Zaprybpromrar.vedka).  This  is  somewhat  curious  since 
TINRO-2  was  original'y  ordered  by  the  Pacific  Ocean  Scientific 
Research  Institute  for  Fisheries  and  Oceanography  and  the  vehicle 
even  boars  the  Institute's  acronym  -  TINRO.  A  small,  blurry  photo 
taken  bow  on  accompanies  the  article. 
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